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Russian IPR Laws Lack Adequate Enforcement 
Mechanisms 


957A1023A Moscow KHOZYAYSTVO I PRAVO 
in Russian Jun 95 No 6, pp ’01-117 


[Article by V. Kostyuk, deputy chief of department of 
analysis and generalization of forensic and arbitration 
practice, RF VAS, under the rubric "Problems of 
Legislation": "Questions of Protecting Copyrights and 
Related Rights") 


[FBIS Translated Text] A copyright is the aggregate of 
legal norms regulating property and personal intangible 
rights and duties arising in connection with development 
and use of products of science, literature and art. 


The fact that an author has obtained a product resulting 
from creative work is the legal fact that leads to 
appearance of copyrights. For other physical and legal 
entitites, a contract with the author serves as grounds 
to acquire rights for his product. The rights of such 
individuals, which were contractually acquired, are not 
copyrights, although they could be equivalent to the 
rights of the author himself in scope and level of their 
protection. 


A contract with an author, like any civil law contract, 
is an agreement between two or more parties aimed 
at defining, changing or suspending mutual rights and 
obligations. All of the standards of an obligatory law 
apply to such contracts, with the exception of those 
incompatible with the specific relations arising when the 
results of creative work are used. 


Considerations involved in creating and using products 
of science, literature and art (copyright), recordings, 
performances, productions, non-cable or cable transmis- 
sions (related rights) are regulated by the Russian Fed- 
eration Law "On Copyrights and Related Rights," which 
was adopted on 9 July 1993 and has been in effect since 
3 August of the same year. 


According to Decree No 5952-1 dated 9 July 1993, 
"On Procedure for Enacting the Russian Federation Law 
‘On Copyright: and Related Rights,’" approved by the 
RF Supreme Soviet, hereafter legislation of the Russian 
Federation and former Soviet Union will apply to the 
extent that it is not in contradiction to this Law until 
appropriate legal acts of the Russian Federation are 
appioved and Russian Federation legislation is amended 
to conform to the above-mentioned Law. 


The same decree declares that Section IV of the Bases 
for civil legislation of the Soviet Union and republics, 
which were approved by the USSR Supreme Soviet on 
31 May 1991, is now ineffective on the territory of the 
Russian Federation. 


SCIENCE AND TECHNOLOGY POLICY 1 


According to Article 2 of the RF Law "On Copyr'ghts 
and Related Rights," legislation pertaining to such 
relations consists of the Law itself, which is part of the 
civil legislation of the Russian Federation in effect on 
all territories of the Russian Federation, other legislative 
acts of the Russian Federation in effect over the entire 
territory of the Russian Federation in acco:dance with 
the above-mentioned Law, the RF Law "On Legal 
Protection of Computer Programs and Databases," as 
well as legislative acts adopted on the basis of this Law 
by republics of the Russian Federation. 


When rules are established in international agreements 
involving the Russian Federation are different from 
those spelled out in this Law, the laws in the interna- 
tional agreement apply. 


The Russian Federation has been a inember (since 27 
May 1973) as the assignee of the USSR of the 1952 
version of the World Convention on Copyrights, and a 
member (since 20 January 1989) of the 1974 Conven- 
tion on dissemination of program-carrying signals trans- 
mitted via satellites. Legislation of the former USSR 
prevented alliance with other extremely important inter- 
national agreements in the field of protecting copyrights 
and related rights (Berne, recordings, Roman conven- 
tions). With adoption of the RF Law "On Copyrights 
and Related Rights," these obstacles were eliminated. 


At the present time work is in progress to have Russia 
join the 1986 Berne Convention on protection of literary 
and artistic works, the 1971 Convention on protection 
of producers of recordings against illegal reproduction 
thereof, and the 1961 International (Rome) convention 
on protection of interests of performers, producers of 
recordings and broadcasting organizations. 


With adoption of the Law "On Copyrights and Related 
Rights," the World Intellectual Property Organization 
(WIPO),' has determined that regulation of the above- 
mentioned relations in Russia conforms entirely to the 
requirements of the named conventions, which gives it 
the opportunity to become a member thereof. 


An international symposium was held in Moscow from 
21 to 23 June 1994 dealing with practical enforcement 
of copyrights; it was organized by the RF Supreme 
Court, RF Supreme Mediation Court, RF Attorney Gen- 
eral’s Office, RF State Duma Committee for Education, 
Culture and Science, RF Ministry of Internal Affairs, RF 
Ministry of Justice, and the World Intellectual Property 
Organization. Attention was given there mainly on in- 
vestigation of the situation in Russia pertaining to copy- 
rights aad related rights, analysis of problems in this 
area, and tasks aimed at protecting the holders of such 
rights against various violations. 
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On the whole, the situation in the matter of protecting 
intellectual property in Russia was characterized as 
being extremely complex. Market relations in the field 
of intellectual products can be semi-legal or illegal. 
Illegal use of works of literature, art, recordings, etc. 
("piracy") in the video-, movie- and audio-recording 
industries has led to appearance of organized crime 
in this field. According to the estimates of experts, 
in 1994 the level of piracy in the video, film and 
audio tape industries has reached 100 percent and 95 
in other industries (computer programs, books). The 
government treasury lost about $150 million because 
of the diminished income from taxes on value added 
and profit in the video sales industry. 


Analogous problems exist in many other countries. 
According to data of the International Federation of 
the Recording Industry,” the world’s recording industry 
sustained losses of about $2 billion, or about 10 percent 
of the entire industry’s turnover, due to infringement 
of copyright. In countries where such infringement is 
widespread, the profit gained from illegal operations is 
sometimes many times greater than the profit of the local 
recording industry. 


The existing situation is aggravated by the rise in 
white-collar crime, corruption, and intensified control 
by criminal elements of distribution of above-mentioned 
products. 


The following data show how important protection of 
copyrights is to the economy of any country. The Amer- 
ican copyright industry — software, cinematography, 
television and video, music and recording, publishing 
— accounts for 5 percent of the United States economy 
and about 5 percent of the work places. The copy right 
industry of other developed countries constitutes up to 
3 percent of their economy. 


The state of copyright protection is reflected in the econ- 
omy not only of developed nations. For example, the 
movie industry of India, which is the largest in number 
of films, its mature publishing and musical industry, as 
well as proliferating software industry, export more than 
50 percent of their products. Although the exact figures 
have not yet been added up, specialists believe that the 
copyright industry represents a significant part of the 
economy of India. 


Estimates of the International Intellectual Property Al- 
liance (IIPA) is indicative of the seriousness of the prob- 
lem of piracy and need to take all legal steps available to 
each country to fight it. According to these estimates, the 
U. S. trade losses in 1993 because of piracy amounted 
to $7096.6 million, including with respect to Russia $40 
million on movies, $300 million for records and music, 
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$49 million for software, and $55 million for books (a 
total of over $400 million). 


If we examine these figures from the standpoint of Rus- 
Sian interests, it means that enormous sums pass directly 
to illegal business and, consequently, considerable funds 
do not reach the State budget in the form of taxes on 
profits and added value. In addition, they are one of the 
sources oi financing organized crime groups (including 
those in other CIS states). 


The widely disseminated (mainly low-standard) intel- 
lectual products manufactured abroad are crowding le- 
gal publishing houses, movie studies and other Russian 
firms out of the market, and lead to decline in produc- 
tion of national intellectual assets. 


Piracy with respect to western producers generates 
tension in international and foreign trade relations. 


It is more difficult to solve problems facing Russia 
in the area of protecting intellectual property for the 
following reasons: lack of a coordinating center to 
consolidate the efforts of the agencies of ministries of 
internal affairs, foreign affairs and foreign economic 
relations, customs offices, tax enforcement agencies, 
district attorney offices and courts in the fight against 
piracy, as well as lack of a special agency responsible 
for the relevant State policy that would elaborate this 
policy; insufficient information about advances in world 
knowhow in legal proiection of intellectual property; 
absence of methods to estimate extent of losses caused 
by violation of copyrights; poor knowledge of the 
laws and, consequently, minimal activity on the part of 
individuals to protect their legal rights and interests. 


The following could be instrumental in cardinal im- 
provement of the situation with protection of copyrights 
and related rights: establishment of an interagency board 
on issues of protecting intellectual property; institution, 
in addition to the RF Law "On Copyrights and Related 
Rights," of criminal and administrative sanctions for 
violation of copyrights; elaboration of an international 
document on the fight against piracy within the frame- 
work of CIS; acceleration of Russia’s joining the Berne 
Convention on protection of literary and artistic works, 
the Convention on protecting the interests of producers 
of recordings against illegal reproduction of their prod- 
ucts. 


Dr Mikhay Fichor, assistant to the general director of 
the World Intellectual Property Organization (WIPO), 
remarked that a copyright as a part of law that regu- 
lates protection of literary and artistic works, as well 
as related rights — rights of performers, producers of 
recordings and broadcasters — is becoming an increas- 
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ingly important element in the legal system of many 
countries. 


Studies carried out in recent years in several countries 
have shown that work related to protection of copyrights 
generates about 3-5 percent of the gross national prod- 
uct. This equals and sometimes is even greater than the 
aggregate production of different branches of industry, 
and in some countries all of the agricultural produc- 
tion. Work dealing with creation, dissemination and use 
of literary and artistic works goes beyond the limits of 
ordinary economic relations, it is necessary to develop- 
ment of society as a whole, and it is the basis of its 
cultural development. 


The indomitable increase in new technologies poses a 
considerable number of new problems to the interna- 
tional copyright system. WIPO examines ihem, carry- 
ing out numerous studies and meetings aimed at resolv- 
ing them. In recent times it has participated actively in 
the work of three \vorld symposiums: on artificial in- 
telligence that convened at Stanford University (1991), 
on digital technology at Harvard University (1993), and 
on prospects for development of copyrights and related 
rights at the Louvre, in Paris (1994), in which about 600 
people representing more than 60 nations participated. 


As a result of a great amount of practical and analytical 
work, WIPO concluded that the following are the most 
important tasks in the field of copyrights and related 
rights confronting countries of Central and East Europe, 
and Central Asia: 


—updating laws on copyrights with consideration of 
Statutes of existing international conventions, first of 
all the Berne convention, as well as new international 
standards; 


—enacting appropriate statutes to protect related rights 
(rights of performers, recording producers and broad- 
casters); 


—joining of relevant countries with international legal 
copyright conventions, and others. 


The assistant to the general director of WIPO also 
noted that the RF Law on copyrights and related rights 
conforms to the indicated requirements, and now our 
country is faced with only two unresolved matters. The 
first is for the Russian Federation to join international 
conventions and, first of all, the Berne convention (at the 
present time, 106 countries are members of the Berne 
union). 


The second is to enforce the new law, establish and op- 
erate an appropriate system for practical implementation 
of copyrights and related rights. 
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The RF Law "On Copyrights and Related Rights” con- 
tains clauses that could serve as a good basis for effec- 
tive control of various violations in the area of intellec- 
tual property. With its enactment, the norm of possible 
compulsory buy-out of copyrights by the government 
becomes a thing of the past; authors are granted the right 
to give permission for public performances, telecasting 
or screening in moviehouses, and radio broadcasting of 
their works; problems dealing with protection of related 
rights, authors’ rights to immunity, legal conditions for 
work products, rates for remuneration of authors, author 
contracts, and others. 


The Law contains several new clauses pertaining to 
application of copyrights. Thus, Article 5 defines that 
a work is considered to be publishing in the Russian 
Federation if it was published on the territory of the 
Russian Federation within 30 days of its first publication 
abroad. 


When protection is provided in the Russian Federation 
in accordance with international agreements of the 
Russian Federation, the author of the work is defined 
according to the law of the country in which the legal 
fact that served as basis for possession of a copyright 
was eventuated. 


Richard Essig, vice-president of the International Simon 
and Schuster group (United States), a symposium partic- 
ipant, remarked that violations of rights in the area of in- 
tellectual property occur in all countries of the world to 
some extent or other. In some countries there is an enor- 
mous number of such violations. In order to enhance the 
effectiveness of fighting against them he proposed, in 
particular, that Russian license-holders for publication 
of books contact American representatives who issued 
the license if violations on the part of the Americans 
have been found, through the Association of American 
Publishers (AAP),? which will offer appropriate assis- 
tance to such licensees together with the International 
Copyright Information Center (INCINC). 


The AAP coordinates the work of American publishers 
to suppress piracy on the 11 largest overseas markets. Its 
main motivation for this work is the belief that piracy is 
tantamount to theft, as a result of which all of society is 
robbed, authors and publishers are deprived of their fair 
reward and income; the government sustains enormous 
losses due to failure to remit taxes. 


Another new item in the RF Law "On Copyrights and 
Related Rights” is that copyrights do not extend to 
ideas, methods, processes, systems, means, conceptions, 
principles, discoveries, and facts (Article 6). 


Among works that are not subject to copyright, the 
Law listed official translations of official documents, 
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and introduced a new category, "Reports on Events and 
Facts of an Informative Nature." 


According to Article 9 of the Law, a copyright for a 
scientific, literary or artistic work is originated by virtue 
of its creation. It is not necessary to register the work, 
or have any other special formal description of it, or to 
adhere to any formalities for a copyright to be originated 
and implemented. 


The new element in this Article is that, in the absence 
of proof to the contrary, ne individual listed as author 
on the original or a copy of the work is considered to 
be its author. 


If a work is published anonymously or under a 
pseudonym (with the exception of instances when the 
author’s pseudonym raises no doubts as to his identity), 
the publisher whose name or title is indicated on the 
work, in the absence of proof of the contrary, is con- 
sidered to be the author’s representative in accordance 
with this Law, and in this capacity he has the right to 
protect the rights of the author and see that they are 
enforced. This clause is in effect until the author of 
such a work reveals his identity and declares to be its 
author. 


In the case where the work of a team of authors forms 
a single continuous whole, none of them has the right 
to forbid use of the product without sufficient grounds. 


There have been substantial changes in types and scope 
of copyrights. For the first time in the matter of Russian 
copyrights, there are provisions for the author’s right 
to protect his reputation and refuse a prior decision to 
publicize his work, the right to recall (Article 15 of the 
Law). An author has the right to invoke a recall only 
if he pays for the consumer’s damages, including lost 
profit. 


With refererice to property rights, the Law grants an 
author exclusive rights to use his work in any form and 
any way; it lists actions that the author has the right to 
take when invoking his exclusive rights to use of the 
product. 


Unlike Article 479 of the RSFSR Civil Code and 
Article 135 of the "Fundamentals of Civil Legislation," 
an author’s right to compensation is specified by a 
standard, according to which the size and procedure for 
calculating an author’s compensation for each type of 
use of his product are stipulated in the author’s contract, 
as well as contracts concluded between organizations 
that manage the property rights of authors on a group 
basis and consumers. According to Article 27 of the 
Law, a copyright is in effect for the lifetime of the 
author and 50 years after his death, with the exception 
of cases stipulated in this article. The cupyright, right 
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to his name and right to defend the author’s reputation 
are kept for an unlimited time. Calculation of the terms 
listed begins on the first of January of the year foliowing 
the year of eventuation of the legal fact that served as 
grounds for them to be in effect. 


The law provides for transfer (passage) of copyrights to 
other individuals in two cases: inheritance and a contract 
with the author. 


The copyright, right to name and right to protect the 
author’s reputation are not subject to inheritance. 


The right to protect copyrights by heirs has no time 
limit. If there are no heirs, such protection is imple- 
mented by a specially authorized agency of the Russian 
Federation. 


Both exclusive and non-exclusive rights can be trans- 
ferred through a contract with the author. In the former 
Case, such a contract allows use of a product in a specific 
way and within the limits stipulated in the contract only 
by the individual to whom these rights are transferred, 
and it gives the right to this individual to prohibit such 
use of the product by others. In the latter case, the user 
is allowed to use the product on the same conditions as a 
holder of exclusive rights, the one who transferred these 
rights, and/or other individuals who have been granted 
permission to use this product in the same way. 


According to Article 6™* of the Berne convention on 
protection of literary and artistic works, regardless of the 
author’s property rights and even after such rights have 
been waived, he has the right to demand recognition of 
his authorship of the work and counteract any distortion, 
perversion or other alteration of this work that could be 
detrimental to the honor or reputation of the author. 


Rights transferred by the author contractually are con- 
sidered exclusive unless otherwise stipulated in the con- 
tract. 


Rights to use of a product that are not known at the time 
the contract was concluded, as well as rights to the use 
of works that the author could generate in the future, 
may not be the subject of an author’s contract. 


If the author’s contract includes conditions restricting 
the author in the matter of producing works on the 
same subject or area in the future, they are ineffective. 
This also applies to conditions in author contracts that 
are in contradiction with clauses in the RF Law "On 
Copyrights and Related Rights.” 


Since the Law does not cover copyrights for legal enti- 
ties, this question is handled in accordance with Decree 
No 5352-1 dated 9 July "On Procedure for Implement- 
ing the Russian Federation Law ‘On Copyrights and 
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Related Rights,"" adopted by the RF Supreme Soviet. 
This decree stipulates that a copyright for a legal entity 
that came about prior to enactment of the Law is for a 
term of 50 years from the time of legitimate publication 
of a work or its creation, if it is not published. As for 
radio broadcasts and telecasts (on the air), for which the 
50-year term has not elapsed from the time of legitimate 
publication or work, if it was not published, the copy- 
rights of legal entities are protected for the remainder 
of the term as objects of related rights. 


The new Law has intensified considerably the steps 
aimed at copyright protection. Norms have been adopted 
that provide for confiscation of materials and equipment 
used to produce ijlegal copies of works, confiscation of 
illegal copies, etc. 


This Law, being a civil legal act, does not contain norms 
on criminal and administrative liability for violation 
of copyrights and related rights. Such violations are 
subject to regulation by special branches of the legal 
system, referenced by the Law in case it is necessary 
to criminally prosecute violators or take administrative 


steps. 


Eric H. Smith, executive director of the International 
Intellectual Property Alliance (IIPA), a participant at 
the symposium, pointed to the importance of criminal 
prosecutory sanctions as one of the important factors in 
preventing copyright violations. 


He observed that Russia, having adopted a new, mod- 
ern legis'ative act on copyrights, has taken the first steps 
toward protecting its industries’ copyrights and bring- 
ing its trade practices in line v ith the international con- 
ditions of copyright protectio’. There is a very high 
level of copyright violations in Russia. This affects not 
only Russian copyright holders, out the Russian econ- 
omy which loses enormous sum : as a result of unpaid 
taxes. This problem can be solved by systematic im- 
plementation of the new Law, purposeful use of law- 
enforcement measures aimed at immediate elimination 
of discovered violations, and prosecution of violators. 
Harsher fines and imprisonment of violators are needed 
to enhance the effectiveness of the latter measure. 


As shown by the experience of IIPA, which is operating 
in more than 80 countries, the most effective means of 
fighting violators of copyrights and related rights are: 


— issuance of laws and use of strong, deterrent criminal 
sanctions; 


—granting the right to appropriate law-enforcement 
agencies to carry out the necessary operational steps to 
detect violations; 
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—granting the above agencies authority to confiscate 
illegal products, as well as equipment used to make 
them; 


—granting the courts authority to ban illegal activities, 
which remains in effect for the duration of a trial; 


—simplifying confirmation of copyrights and related 
rights, and expedite trials in court; 


—granting the courts the right to make decisions 
concerning confiscation, destruction of merchandise that 
violates a copyright or transfer such merchandise to the 
copyright holder. 


Countries which have adopted such steps were able 
to take control over problems related to violation of 
copyrights and related rights. One of the chief factors 
in achieving control of this problem was the adoption 
of strict criminal sanctions against violators. 


The important role of criminal proceedings in containing 
copyright violations is confirmed by the achievements 
in this field in countries where such problems abound, 
such as South Korea, Italy, Thailand and Taiwan. 


In the United States, legislation provides a fine of 
up to $250,000 and up to 10 years of imprisonment 
for a copyright violation committed by an individual 
"deliberately and for ithe purpose of a commercial 
advantage or personal financial gain" (the fine is up to 
$500,000 and up to 10 years of prison for organizations 
committing such deeds). 


Punishment in the form of up to 2 years in prison for 
such violations is stipulated in the legislation of Greece, 
3 years in Singapore, 4 years in France, 5 in Poland and 
Hungary, and up to 6 in Portugal. 


Strict criminal action is stipulated in the legislation of 
Malaysia. The term of imprisonment can be up to 10 
years for violation of rights to reproduce, disseminate, 
play for the public and exhibit, as well as to import or to 
possess, when it is not aimed at "personal or household 
use” of such products. Individuals who manufacture or 
who "have any device used to produce pirated copies or 
designed for this purpose" can be put in jail for up to 
20 years. 


In order to enhance the effectiveness of fighting such 
violations, the legislation of many countries in which 
they occur on an enormous scale, there is a presumption 
of guilt of individuals who have violated copyrights. 
Thus, the Singapore 1987 Copyright Act stipulates that 
an individual who manufactures or sells unauthorized 
copies, which he knows or should reasonably know 
to be unauthorized copies, is "guilty of a crime." The 
Malaysian 1987 Copyright Act goes even farther in this 
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matter, placing the burden of proof that the individual 
acted with a clear conscience and no reasonable grounds 
to believe that a copyright was or could be violated is 
placed upon the accused. 


This question is settled similarly by the Hong Kong 
Copyright Law, Kenya Copyright Law, Nigerian 
Copyright Law, and others. According to the above- 
mentioned Singapore act and Kenya law, it is sufficient 
to find at least three unauthorized copies in the vi- 
olator’s possession to establish the fact of copyright 
violation. 


The penalty is considerably greater in the event of 
repeated copyright violation. Thus, according to the 
Malaysian Copyright Act, for any subsequent violation 
the guilty party is fined double the amount for each 
unauthorized copy (up to 20,000 Malaysian ringgits) 
and/or imprisonment for up to 10 years (up to 5 years 
for the first violation), whereas according to the Thai 
Copyright Act any individual previously convicted for 
violation of this act is subject to double the penalty if he 
commits the same violation within 5 years after release 
from punishment. 


There is an entire set of steps that the holder of exclusive 
author rights can take against violators. They include the 
right: to demand that the violator recognize his rights, 
reinstate the situation that existed before violation of the 
right, cease actions that violate the right or create the 
danger of violation, remit losses, including lost profit; 
to exact income received by the violator as a result 
of violating copyrights and related rights instead of 
compensation for losses; to exact compensation instead 
of reimbursement of losses or claim to income, and 
others. 


In addition, the court or arbitration agency is granted 
the right to exact from the violator a fine of 10 percent 
of the judgment for the plaintiff, to be deposited in the 
appropriate budget. 


In addition to reimbursement for losses, exacting income 
or payment of compensations, the court or arbitration 
agency can make a ruling for confiscation of illegal 
copies of a work or recording, as well as material and 
equipment used to make them. The illegal copies of 
a work or recording can be given to the holder of a 
copyright or related rights. 


The court or judge personally is granted the right to 
make a ruling that prohibits the defendant or individual 
for whom there are sufficient grounds to believe that he 
is the violator from taking certain types of action, to 
arrest and confiscate illegal copies of works and record- 
ings, as ‘vell as materials and equipment to manufacture 
and reproduce them, in order to implement a claim on 
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matters dealing with copyright and relatedrights viola- 
tions. 


Thus, according to data of relevant American associa- 
tions, in 1993 there were more than 900 confiscations 
of movies (nearly 303,000 video cassettes were con- 
fiscated), about 14,000 confiscations of audio cassettes 
(more than 36 miliion units of cassettes, records, com- 
pact disks and video clips were confiscated). 


Despite the solid legal base, according to a report of 
the Business Software Alliance, which represents the 
interests of 9 companies that manufacture about 75 
percent of all software packages, piracy of computer 
programs in the United States constitutes 35 percent, 
which causes a loss of $2.2 billion for the industry. 


In the same period, the two main U. S. agencies (Federal 
Bureau of Investigation and the Customs Service) 
obtained 60 convictions, as a result of which copyright 
industries were spared a potential economic loss of $75 
million, and there were more than 2000 arrests involving 
products protected by intellectual property legislation 
costing more than $45.8 million. 


Before the RF Law "On Copyrights and Related Rights" 
was adopted, questions of protecting related rights were 
regulated by only three articles in the "Fundamentals of 
Civil Legislation (Articles 141-143), which could not 
on their own provide anything close to full regulation 
of these rights. The new Law devotes an entire section 
consisting of nine articles to such regulation, which 
permits comprehensive and full protection of subjects 
of related rights. 


According to Article 36 of he Law, performers, record- 
ing producers, non-cable and cable broadcasters are such 
subjects. 


In addition to the rights stipulated in the Law for these 
subjects, they have several exclusive rights. 


We refer to the right to his name for a performer, with 
respect to his performance or production; the right to 
protect a performer or production against any distortion 
or other encroachment that could be detrimental to the 
honor and dignity of the performer; the right to use 
a performance or production in any form, including 
the right to be compensated for each type of use of 
performance or production. 


Use of a performance or production as an exclusive 
right means that only the performer is entitled to grant 
permission: for a non-cable broadcast of a performance 
or production or public broadcast via cable, if the 
performance or production used for such transmission 
has not been previously aired or if a tape is not used 
for the broadcast; to tape a performance or production 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 

















FBIS-UST-95-038 
22 September 1995 


that has not been taped previously; to reproduce the 
tape of a performance or production; to broadcast 
over the air or cable a tape of the performance or 
production, if such tape was not originally made for 
commercial purposes; to rent tapes of a performance or 
production, in which the performer participates, made 
for commercial purposes. 


According to Paragraph 3, Article 37 of the Law, the 
performer’s exclusive right to reproduce a tape of a 
performance or production does not extend to instances 
where the original tape of the performance or production 


was made with the performer's consent; a performance © 


or production is reproduced in the same instances for 
which the performer’s consent was obtained to tape a 
performance or production, as well as if reproduction 
of the performance or production is made for the same 
purposes as the tape, in accordance with the clauses in 
Article 42 of the Law. 


With respect to a producer of recordings, it is the 
exclusive right to use the recording in any form, 
including the right to be compensated for each type of 
recording use. 


Only the recording producer is entitled to reproduce or 
grant permission to reproduce a recording, to alter or 
edit it in any way, to disseminate it (sale, rental, etc.) 
to import it for dissemination purposes, including copies 
of the recording which were made with the producer’s 
permission. 


Without consent of the producer of a recording made 
for commercial purposes and the performer on such 
a recording, only public presentation of the recording, 
airing and transmission via cable as a public service ["to 
convey information to the general public") are allowed, 
but with compensation. 


Non-cable broadcasters have the right to use a program 
in any form and to grant permission for its use, 
including the right to be compensated for granting such 
permission. 


The exclusive right to grant permission for use of a 
program signifies that the non-cable broadcaster may 
allow another non-cable broadcaster to transmit the 
program, transmit the program via cable as a public 
service, tape the program, reproduce the tape, offer it 
as a public service in places where there is a charge for 
admission. 


As an exception, the right of a non-cable broadcaster to 
reproduce a tape of a program does not extend to the 
instances when the tape was produced with the consent 
of the non-cable broadcaster and when the program is 
aired for the same purposes as the tape in accordance 
with Article 42 of the Law. 
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The Law provides the same rights and exceptions for 
cable broadcasters as proviaed for non-cable broadcast- 
ers with reference to their transmissions. 


Article 42 of the Law lists the cases in which use 
of a performance, production, non-cable and cable 
broadcasts of programs and tapes thereof, as well 
as reproduction of recordings without the consent of 
the performer, recording producer, non-cable or cable 
broadcaster are allowed without remuneration. 


Such restrictions of related rights may exist if they 
are applied without detriment to normal use of the 
recording, performance, production, non-cable or cable 
broadcasting of such programs or tapes thereof, as well 
as works of literature, science and art contained in 
them, and without infringing upon the legal interests of 
the performer, recording producer, non-cable or cable 
broadcaster, and authors of such works. 


The term of related rights for a performer, recording 
producer, non-cable and cable broadcaster is set at 50 
years after the first performance or production, first 
issuance or first taping of a recording, first non-cable 
or cable broadcast, respectively. 


The performer’s rights to his name and to protect a 
performance or production against any distortion or 
other infringement have no time limit. 


(In preparing this article data were used from a sym- 
posium on practical enforcement of copyrights, which 
convened in Moscow in 1994.) 


Footnotes 


1. WIPO is one of 16 specialized institutions in the UN 
system. Its members represent 135 countries. The Rus- 
sian Federation, as the assignee of the USSR, is a par- 
ticipant of the Convention that founded the World Intel- 
lectual Property Organization. The purpose of WIPO is 
to assist in protecting intellectual property all over the 
world and implement administrative collaboration be- 
tween alliances concerned with matters of intellectual 
property. In the field of literary copyrights and related 
rights, WIPO performs the administrative functions of 
the Berne Alliance (for protection of literary and artis- 
tic works), Rome convention (for protection of interests 
of performers, recording producers, radio and television 
broadcasters), Geneva convention (for protection of in- 
terests of recording producers against illegal reproduc- 
tion of their records), and the Brussels convention (on 
dissemination of program-carrying signals transmitted 
by satellites). 


2. The International Federation of the Recording Indus- 
try (IFRI) was organized more than 60 years ago in 
order to assist and protect the recording industry of the 
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entire world. At the present time, it has more than 1000 
members of recording companies in 72 countries. One 
of the main tasks put to IFRI in different parts of the 
world is to support its members in the fight to eradicate 
illegal appropriation of their members’ copyright. 


3. The Association of American Publishers has 230 cor- 
porate members located all over the United States, and 
it is a trade association of the book-publishing indus- 
try. AAP participants publish books on any subject. The 
chief functions of the association is to improve the sta- 
tus of book publishing in the world, assist in protecting 
copyrights of their participants and freedom of the writ- 
ten word all over the world. 


RAS Presidium Discusses Organization, Funding of 
Basic Science 


957A0973A Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Jun 95 
No 6 pp 496-502 


[Article organized by T. V. Mavrina: "Basic Science: 
Opinion of Scientists and Legislators. Discussion in the 
RAS Presidium"; the first paragraph is an introduction] 


[FBIS Translated Text] Academician Yu. S. Osipov, 
president of the Russian Academy of Sciences (RAS), 
and I. P. Rybkin, chairman of the State Duma, spoke 
at a session of the RAS Presidium on 17 January 
1995. The first expressed the points of view of 
scientific workers on the present-day status of science 
and ways for it to emerge from its crisis, whereas 
the second expressed the points of view of legislators 
concerning this same problem. As indicated by the 
exchange of opinions, legislators share the anxiety of 
scientists, are striving to formulate a juridical basis 
for their activity and are undertaking attempts to 
seek out additional funds for the support of scientific 
research. 


Due to the great workload of the State Duma chairman 
the RAS Presidium session was strictly limited in time. 
Following the addresses of Yu. S. Osipov and I. P. 
Rybkin time sufficed only for answering questions. A 
stenographic record of this session is published below 
with small abridgements. 


Yu. S. Osipov: I would like to take the opportunity of 
the first visit of the State Duma chairman to the Russian 
Academy of Sciences in order to discuss a number of 
matters vitally important for the Academy. 


Our Academy was established by a decree of Peter 
the Great in 1724. At different times it has had other 
names — "Russian," "Imperial," "USSR Academy of 
Sciences," but in essence it always was the Russian 
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Academy of Sciences, always served Russia and multi- 
plied the strength and glory of Russia. 


The autumn of 1991 was an important historic moment 
in the life of the Academy. At that time it was the 
largest and most unique center of world basic science. 
The Academy was made up of approximately 200,000 
specialists and 70,000 scientific workers. It incorporated 
almost 400 institutes. It had unique scientific equipment 
at its disposal, had a great scientific research fleet, 
carried out research in virtually all fields of modern 
science and coordinated basic work in the country 
as a whole. The Academy actively participated in 
scientific and technical programs which were carried 
out in the interests of the economy and defense of 
the state. I have in mind the development of nuclear 
weapons and nuclear power, conquest of space, creation 
of new classes of flightcraft, submarine and surface 
fleets, new materials and substances, exploration for and 
exploitation of natural resources and much else. The 
solution of most of these problems required a many- 
sided approach and the bringing together of the efforts 
of scientists in the most different fields of specialization. 
It also was precisely the Academy which ensured the 
many-sided character of this research. 


The Academy of Sciences has represented the interests 
of our country in more than 200 international scientific 
unions, committees and other organizations. It has had 
cooperation agreements with the leading scientific orga- 
nizations of the world. I have no fear in saying that the 
Academy to a considerable degree shaped the way our 
country was viewed in the eyes of the world community. 
But its principal task, to be sure, was the development 
of basic research, a highly important element of human 
culture. And I would like to recall today that in Russia 
all the winners of the Nobel Prize were colleagues pre- 
cisely in our Academy. Without question, such achieve- 
ments became possible only because the state, despite 
difficult times, always very resolutely supported science 
and supported the Academy. 


And then came the autumn of 1991. On 21 November 
the President of Russia signed a decree restoring the 
Russian Academy of Sciences. In essence the USSR 
Academy of Sciences was restored its historical name. 
It was stated in the presidential decree that the Russian 
Academy of Sciences is the supreme scientific institu- 
tion of the state. In this very same decree all the prop- 
erty which the Academy held in its hands at the time of 
breakdown of the Soviet Union was transferred to RAS 
ownership. It is true that from the juridical point of view 
this provision of the decree was not clearly drawn up. In 
the years which have followed there has therefore been 
much speculation relative to the character of Academy 
ownership. For example, some have interpreted this pro- 
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vision of the decree in the following way: the property 
created by the people, worth many billions of rubles, 
is being handed over to a small clique of members of 
the Russian Academy of Sciences. Meanwhile, a differ- 
ent ownership concept was implied in the decree. The 
State made available and transferred possession, use and 
management, as then stated, of all the property of the 
Academy, but it is not the property of the members 
of the Academy or its specialists, but falls in the cate- 
gory of corporative property which is used exclusively 
in the interests of science, is conveyed from generation 
to generation and cannot be assigned to any Academy 
specialist. 


Since the autumn of 1991 the Academy has been 
living at the limit of its resources. We have a budget 
which scarcely covers a meager wage and the latter is 
considerably less than the wage in industry and in many 
cases is received with a great delay. We have virtually 
no funds for scientific research and under conditions 
of month-to-month funding we have no way to plan 
it seriously. We are constantly resisting attempts of 
certain forces to destroy the Academy under the pretext 
that the Russian Academy of Sciences is a bulwark 
of totalitarianism in the country. We have virtually 
lost scientific instrument making, our laboratory base is 
catastrophically ageing and very large experiments are 
being reduced to naught. We virtually do not subscribe 
to foreign scientific literature and we have no funds for 
sending scientific workers abroad. It is true that their 
number has not decreased, but this is due solely to the 
assistance of foreign colleagues. We have lost many 
talented young people and the most terrible thing is that 
there is no inflow of young people into science. There 
are many reasons for this, but in my opinion the most 
important is that the prestige of knowledge in Russian 
society has catastrophically fallen. 


What has been said does not mean that research has 
ceased in the Academy and that it is not at work. Despite 
the difficulties, a number of first-class results have been 
obtained and in some scientific fields we remain the 
leaders. All this time we have seen our principal task to 
be preservation of the Academy for Russia. For the time 
being we have succeeded in doing this and I must state 
here with all seriousness that in our activity we have 
relied on the assistance of President B. N. Yeltsin and 
the prime minister V. S. Chernomyrdin, who have made 
very difficult decisions in support of the Academy. 


It goes without saying that I am fully cognizant of 
the difficulties with which the country has been faced 
and what misfortunes have befallen our people, but | 
must nevertheless say: the Academy of Sciences has 
approached the line beyond which collapse awaits basic 
science. I think that it is an entirely legitimate question: 
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does Russia need basic science? In this auditorium the 
answer is evident: it is necessary and more necessary 
than ever before. To speak of the renewal of science 
and at the same time not support the development of 
basic science means at least to deceive society. Indeed, 
the world is being transformed precipitously into a 
world of knowledge. Precisely basic knowledge and 
the latest technologies based on it are the wellspring 
of an increase in the quality of human life. Precisely 
basic science as a highly important component of world 
culture brings peoples closer together. Precisely basic 
science, studying culture, history, traditions, customs 
and religions of different peoples, serves as a carrier of 
self- knowledge (I emphasize, national self-knowledge, 
not nationalism), which is very important in such a 
multinationality country as Russia. 


To be sure, without scientific comprehension, without 
scientific accompaniment, it is impossible to carry out 
any serious reforms. All these years Academy specialists 
have not sat with folded hands: we have sent more 
than 300 analytic notes to government agencies, to the 
Supreme Soviet, to the administrative offices of the 
president and to the president himself. The Academy is 
now actively cooperating with the State Duma. However 
our proposals for the most part remain unanswered. 


I have already stated that the Russian Academy of Sci- 
ences is the supreme scientific institution in Russia. This 
is the oldest world institute embodying the historically 
developing forms of organization of basic research. If 
the question is asked: "Does such an institute have the 
right to exist?" it is necessary to recall its scientific 
achievements, receiving world recognition or favoring 
strengthening of the Russian state, and then the answer 
is obvious: yes, it has a right. 


Today the Academy is in need of immediate and 
decisive support. We know that the State Duma is 
seriously concerned with problems in science. It is 
sufficient to remember that many of those present here 
during the last two or three months have participated 
in conferences held by the Duma in which there was 
discussion of matters related to the existence of science, 
including a draft of the Science Law. It seems to 
me that the law drafted by the Federation Council 
in collaboration with the State Duma can serve as a 
good basis for further discussions. Without question the 
Science Law is necessary and it must clearly define the 
place of the Russian Academy of Sciences in the system 
of prevailing values, but right now emergency measures 
are more urgent for preserving the Academy itself. 


It is well known that those minimum obligations of 
the state for the funding of science, and the Academy 
of Sciences in particular, which were embodied in the 
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1994 budget, were only 55-60 percent satisfied, but with 
respect to the Academy — 73 percent. The violation 
of its obligations by the state resulted in a further 
deterioration in the situation in the Russian science 
complex and destruction of its scientific potential. Today 
we are forced to admit that in individual scientific fields, 
especially branch science, destruction is assuming an 
irreversible character. In 1994 the Academy failed to 
received 170 billion rubles [R] allocated in the budget. 
Since the 1994 budget provided for the most part for 
wages and communal expenditures, the state debt fell 
on wages. Incidentally, the funding of the Academy 
of Sciences in comparison with 1990 (here we differ 
in estimates) has decreased by a factor of 5-10. The 
structure of the budget is extremely interesting: about 
60 percent goes to the meager wage, about 30 percent is 
for communal services and less than 10 percent remains 
for science itself. Under such conditions it is scarcely 
possible to speak of any serious scientific development; 
in 1995, at best, we will roll by inertia. I note that the 
debt of institutions of the Russian Academy of Scierces 
for communal services and electric power has attained 
R60 billion. The Academy does not have that kind of 
money. 


The material situation of scientists today is one of the 
worst in the country. The wage level for their work 
is approximately a third lower than the average in the 
economy and the reduction in construction of housing 
and distribution of social assistance to scientists has 
resulted in a decline in the prestige of scientific work, 
an outflow of young people from science. All this is 
inflicting irreparable losses in the strategic interests of 
Russia. 


The government draft of the 1995 budget provides for 
an increase in the amount of appropriations allocated 
to the Russian Academy of Sciences by a factor of 1.1 
in comparison with the planned amount of funding for 
1994, But if the system of deflation measures worked 
out by the Ministry of the Economy is taken into 
account, not less than | trillion 200 billion rubles must 
be allocated for maintaining the funding of academic 
institutions in 1995 at least at the level of the past year. 
Reference is not to an increase in the wage of specialists, 
but only expenditures vitally necessary for Academy 
institutions. Otherwise we anticipate a total standstill of 
scientific work. 


It seems to be extremely important that the volume 
of funding for the Russian Academy and its regional 
departments be directly defined in the Federal Budget 
Law as a separate item and not be subject to change 
at the will of the agencies of executive authority. 
Two years ago the Ministry of Finance attempted to 
remove a separate item for funding of the Academy of 
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Sciences from the budget and at that time I appealed to 
V. S. Chernomyrdin, the prime minister, under whose 
pressure it was restored. There is such an item in the 
1995 budget, but only R23 billion have been allocated 
for support of the Academy infrastructure; science was 
"buried" in other budget items. 


Under conditions of inadequate budget funding a re- 
duction in the tax burden is of decisive importance for 
maintaining the performance of scientific bodies. Today 
more than 30 percent of the budgeted sums received by 
the Academy are returned to the budget in the form of 
taxes and deductions. For example, upon receiving sci- 
entific equipment from abroad we are forced to pay a 
tax; when sending our equipment abroad for conduct- 
ing joint experiments it is necessary to pay once again. 
We are asking to be freed from the value-added tax 
when Academy institutions acquire instruments, equip- 
ment and materials, as well as services related to the 
support of scientific research work (at least that part paid 
from federal budget sums). And, to be sure, it is neces- 
sary to exclude from the taxable profit of Academy orga- 
nizations those sums directed to the funding of scientific 
research and experimental design work, strengthening 
of the material-technical base of science and training 
of scientific personnel. Resources received from abroad 
must not be subjected to taxes, custom house assess- 
ments and collections. 


We therefore feel that three short-term solutions are 
required: an increase in budgeted funding of basic 
science, a separate item in the budget for the Russian 
Academy of Sciences and tax advantages. 


I do not want to end my address with requests and | 
will express considerations of a general character. 


The scientific-technical potential of any country is a 
national resource of enormous importance, one of the 
bases for industrial development, renewal of social 
and cultural life. An effective system of scientific 
research and experimental-design work is a highly 
important factor in competitiveness in the increasingly 
acute struggle of the leading countries and transnational 
corporations in the high technologies markets. The 
scientific and technical potential of Russia is a still 
further source of intellectual support of the market 
reforms being carried out in the country. 


Russia is faced with a choice between two global 
strategies of development: be a state exploiting only its 
unique natural resources, or (in the mathematical sense 
of "or") be a state capable of creating and developing 
the production of high technologies, bringing about its 
prosperity on .iis basis. The decisions of legislators of 
the Russian state with respect to the efforts directed 
to the support of Russian science and technolugy must 
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be based on a clear understanding of the conditions 
for this choice. If the second strategy is adhered to 
(and the scientific community regards precisely such a 
choice to be possible and necessary), it must then be 
taken into account that the urgent task of legislators and 
the executive authority is a combination of short- term 
measures for the support of science and technology, 
related to the characteristics of the transition period 
which is transpiring, and a long-term policy directed to 
the establishment of a powerful scientific and technical 
base for the development of a competitive industry. It 
is important that short-term measures and spur-of-the- 
moment actions not come into conflict with the direction 
of long-term transformations. 


I. P. Rybkin: The State Duma as one of the elements 
of representative authority in Russia is living through 
its formative stages. It is surviving with difficulty, rep- 
resenting the fifth attempt at parliamentary government 
in Russia if one counts from the four State Dumas ex- 
isting prior to 1917. 


Among the 449 deputies of the present State Duma 
almost 40 percent have academic degrees and scientific 
titles, are members of the Russian Academy of Sciences 
and other academies. Among the Duma staff one of each 
eight of the 1,836 persons also has an academic degree. 
Naturally, they all can exert a significant influence 
on the processes in science which we are discussing 
today. And some Duma boards are made up of former 
Academy workers and your students in the juridical and 
economic fields of knowledge. 


Our point of view is as follows: production is becoming 
so demanding on science that it is impossible to survive 
without science. Competitiveness, which we are now 
losing in the world market, can be restored only with 
the powerful support of science and with its direct 
participation in the solution of key problems. 


The country lived without a budget for the several 
last years. Funu.:.g took place spontaneously and was 
regulated by nu one: those who wanted received and 
as much as they wanted. The state Duma decided first 
of all to draw up a budget and insistently demanded 
that the government present one. The budget for 1994 
was presented to the Duma in April of the same year. 
Working with it was no easy matter. The Committee 
on Science Matters, Education and Culture displayed 
firmness and sought some way to add R600 billion under 
the item "Scientific Research.” This is comparable to the 
annual amount of funding for the Russian Academy of 
Sciences. For the sake of objectivity I note: although 
the budget was scarcely satisfied by 60 percent, funding 
of the Academy was at the level 73 percent of what 
was planned for 1994. Fortunately, the financial experts 


SCIENCE AND TECHNOLOGY POLICY 11 


erred in determining the inflation index and therefore 
the fulfillment of the budget in actuality was somewhat 
different. 


After the 1994 budget went into effect, and this occurred 
in July 1994, we all discovered with surprise that with 
respect to its individual items payments for six months 
and then some were from 19 to 23 percent and in 
the remaining months it was necessary to pay from 
77 to 81 percent. Such a way of handling the budget 
is completely inadmissible. Taking this into account, 
the Duma required that the 1995 budget be presented 
for examinaiion as quickly as possible, but it was 
received in its general outlines only in October 1994. 
Meanwhile, according to the Budget Law the latter 
must be presented to the Duma in May. No one had 
revoked this provision of the law. Together with the 
government the Duma is striving to put budget processes 
on the right track so as to ensure proper funding of 
the entire economy, and especially the budgeted sphere, 
which under economic reform conditions is suffering 
especially severely. 


I will summarize some results of handling of the 1994 
budget. Its income part was R129 trillion. There were 
only a few untouchable items in the budget — these 
were salaries for military personnel, the "Children of 
Russia" program and a number of others. Incidentally, 
many Duma deputies are cognizant that the item pertain- 
ing to the funding of science may be included among 
the protected budget items, so acute is this problem to- 
day. 


The gap between the income part of the 1994 budget 
and the expenditures attained almost R70 trillion. This is 
evidence that the “flight of capital" from Russia is con- 
tinuing. Whereas the brain drain from the country has 
slowed somewhat because the "brains" have discovered 
to their surprise that very few are awaiting them there 
(in the West the majority of the scientists find work 
in what I would call somewhat unusual positions), the 
"flight of capital" is continuing with precipitous speed. 
Every month $1.5-2 billion are leaving the country in 
different forms. During the last four years about $100 
billion have "fied" the country. The sums proposed by 
the West as aid, or the financial infusions which we our- 
selves (I refer primarily to the government) are seeking 
in the West, are not comparable to those which are leav- 
ing the country. If the "flight of capital" is not stopped, 
further reforms will be impossible. Countries where this 
process has transpired have found their own particular 
variants for its alleviation. One of these variants is a 
foreign exchange amnesty. 


The fact is that before depositing the capital which is 
flowing from us in a Western bank there is a definite 
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"rent" due, which the owners of the capital must pay 
whether they want to or not. It goes without saying that 
the latter, living in the West, cannot be satisfied with 4- 
5 percent dividends. Naturally, th.y again seek a place 
for investment of their capital. After studying conditions 
in the Western market, the owners of the capital are 
becoming convinced that the greatest dividends (from 
25 to 50 percent) are being paid in Russia and therefore 
they are beginning to seek ways to return the capital; 
however, in order to reenter the Russian market they 
must pay a penalty. It is necessary to think a little, 
possibly together with specialists of the Academy of 
Sciences, what the mechanism should be for the return 
of capital in order not to make a mistake because it is 
well known that the most noble intentions in many cases 
often turn out to be counterproductive. 


I am sometimes told that the "flight of capital" can be 
stopped administratively: "hold on and don’t let go." 
But this is not so; an economic approach is necessary 
here. And although the "flight of capital" has already 
continued for four years, the government and legislators 
have in no way solved this highly serious problem. 
The State Duma has wrestled with it for at least the 
last seven or eight months. There are special ways to 
work through this problem and there is the experience of 
other countries, Chile, in particular. A foreign exchange 
amnesty was undertaken precisely in that country. 


Still another problem which we can solve only through 
common efforts is the nonpayment of taxes. However, 
40 percent of the Russian economy has gone "under- 
ground.” The state does not receive taxes from it. Forty- 
four percent of the cash income of the popul: ion also 
is untaxed. You correctly ask: "How does the economy 
stand up under such a situation?” Probably in our econ- 
omy there was in actuality a great reserve of strength 
if the economy still holds up. Some feel that the "un- 
derground" economy is a blessing because .t is creating 
additional jobs for 5 million partially or completely un- 
employed and is providing the state with maneuvering 
room. Evidently this also is not the case. I will not even 
mention the criminal economy because everything here 
is clear: it is necessary to wage a hard struggle against 
it on the basis of legislation. I emphasize that a special 
approach to the informal economy is needed. It is not 
by chance that during the years of the Great Depression 
the American president Roosevelt turned for advice not 
only to scholars, but also to the leaders of the informal 
economy. I think that the president of the Russian Fed- 
eration must go along this same path because the poten- 
tial of the informal economy is undeviatingly growing, 
whereas the potential of the economy which is open to 
the view of all is weakening. 
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The Committee on Science Matters, Education and Cul- 
ture feels (and its opinion is supported by a significant 
part of the deputies) that the R5.5 trillion allocated in the 
science budget is inadequate and is seeking a twofold 
increase in this sum. According to calculations by Acad- 
emy representatives, science requires R13.6 trillion. But 
it must be remembered that the "blanket" of the income 
part of the budget is short and any attempt to stretch it 
over all items in the budget is doomed to failure. We 
can rip up this "blanket" and then the budget will not be 
adopted until the middle of the year, as was the case in 
1994, And again the funding will be month-by-month in 
the amount of 1/12 of the expenditures of the past year 
and we may again find ourselves in a situation when in 
only a half-year it will be necessary to pay out up to 80 
percent of the budgeted sums. 


The new tax code on which the State Duma is working 
also is not having an easy time. Some specialists, 
including RAS Presidium members who are part of the 
public consultative council of the Duma, adhere to the 
opinion that it is better not to disturb tax legislation, that 
it must be kept as it is for a certain time. This can be 
done, but only if the tax legislation can be regulated in 
such a way that the income part is increased by a factor 
of at least 1 1/2. It is time, however, for the code to be 
decisively changed. You probably recall that the State 
Duma did not agree with the proposal of the government 
that taxes be collected on a progressive scale, beginning 
with an income of R120,000 per mo ith. We calculated 
that such an approach would destroy the basis of the 
principles of budget creativity and the progressive tax 
will now be assessed beginning with a far larger income. 


Now I will shift to specific problems in science. Three 
drafts of the Science Law have been drawn up. One was 
proposed by the YABLoko faction, the second by the 
government and the third by the Federation Council. 
When alternative drafts are presented to the Duma in 
90 percent of the cases the draft law is not adopted 
— it is votea down. Therefore, the representatives of 
all the organizations interested in this law, including 
the Russian Academy of Sciences, must work out an 
agreed-upon draft. And such work is now in progress, 
common approaches to the problem are being worked 
out in details, although with respect to individual points 
agreeinent has not yet been attained. The Science Law 
will be examined in the Duma in the near future. 


A working group has been set up in the State Duma 
to find sources for supplementing the income part of 
the budget. There are reserves, but the situation on the 
southern borders of Russia does not favor this. It is 
fitting to state here that the leaders of the Chechnya 
Republic have inflicted a loss on the Russian economy 
amounting to trillions of rubles. In actuality, 93 percent 
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of the counterfeit banknotes in circulation in Russia 
were produced by three planis in Chechnya using 
Japanese equipment and the banknotes in most cases 
are very large. "Estonian rubles" also were Cuculated 
abou: primarily in the Chechnya Republic, but like 
the counterfeit banknotes, they also found their way 
into Russia for covering the cost of goods. Everyone 
remembers the counterfeit credit advices, amounting 
to many billions of rubles, the end point of whose 
movement also came to be the Chechnya Republic. 
During the years of the Dudayev administration 95 
percent of the economy of the republic was destroyed, 
only the oil resources were used strictly pragmatically, 
and more than | million inhabitants of Chechnya sought 
sources for their existence, to be more precise, survival, 
within the boundaries of Russia. I will not deal with 
the question of who is responsible for the Chechnya 
conflict because a parliamentary commission is seeking 
an answer to that question. It also must clarify how 
enormous arsenals of weapons fell into the hands of 
the leaders of the Chechnya Republic. It is good that 
intelligence sufficed for removal of nuclear warheads, 
although some of their carriers remained there. And in 
the first hours of the conflict 250 aircraft were hastily 
outfitted with air-to-ground missiles. It was necessary 
to destroy these aircraft on the ground. It may possibly 
seem to some that the conflict in Chechnya has no direct 
relationship to our discussion of science, but this is not 
so. Its liquidation will cost Russia great sums, which 
unquestionably will be reflected in the federal budget. 


Returning to the science funding problem, I note that 
I share the point of view that there must be a separate 
item in the budget for the Russian Academy of Sciences 
and an item taking into account not only wages and 
expenditures for communal services, but also funds for 
conducting scientific research. The departure of junior 
scientific personnel from the Academy must be stopped. 
Why study all one’s life to earn R120-150 thousand 
per month? One young can idate of sciences correctly 
wrote a newspaper that it is more advantageous to be 
employed as a metalworker whose wage is from Rl 
million to RS million. I also regard as inadmissible the 
situation when a doorkeeper of the Russian Academy 
of Sciences receives more money than an academician. 
To be sure, the funding of science must adhere to 
the address principle. It is desirable that the Academy 
ponder the idea of return funding; there is need for 
its turnover of finance capital. There is a need for 
contractual cooperation with industry, although the latter 
also is in a difficult situation. I feel that it is necessary to 
deal more cautiously with grants from different foreign 
funds. Some of them have collected information on 
uncompleted Russian scientific research work for many 


SCIENCE AND TECHNOLOGY POLICY 13 


years in advance. We must be a good-hearted and open 
people, buta not ingenuous to such a degree! 


Now I will discuss still another problem — control 
Over management of the budget. According to the 
Constitution adopted in 1993, the Duma has control 
functions; unfortunately, not many; the function of 
budget control is assigned to the Accounting Office 
Institute. The Duma had difficulties with the Accounting 
Office Law, but it was nevertheless adopted. I will 
not tell of the ups and downs in the struggle over 
the Accounting Office and I will say only that in a 
personal meeting it was possible to convince B. N. 
Yeltsin, despite the advice of the absolute majority of 
his assistants, that the Accounting Office Law should 
be signed. I hope that the Accounting Office, a mew 
institute for Russia, will see to it that the income 
sources of the budget and the expenditures will be fully 
realized, especially with respect to the items relating 
to the strategic power of tie country. A chairman of 
the Accounting Office has already been elected and the 
designation of its auditors (six from the State Duma 
and as many from the Federation Council) is being 
completed. I want to propose that you think a little 
about the nomination of an auditor who will control 
the expenditure of budgeted sums in science. 


There is still another control institute written into the 
Constitution, the Plenipotentiary Institute of Human 
Rights. The Law on Guarantee of Human Rights has 
twice been killed in the Duma (it can be adopted only 
by a two-thirds vote), but it will surely be adopted. I 
feel that the Academy of Sciences must participate in 
organization of this institute. 


Our discussion has turned out to be not very light- 
hearted because we are living in difficult times. The 
well-being of the state is determined by the state of the 
economy, not by the amount of gold produced. In our 
country the decline in production has been 27 percent, 
year after year. It simply cannot drop lower. I think that 
Russia has both the strength ard potential for decisively 
changing the economic situation and participation of the 
Russian Academy of Sciences in this process must be 
objective and specific. 


D. G. Knoppe: Ivan Petrovich, in the Duma are long- 
range problems of the life of society being discussed? 
With respect to science, these are, for example, the prob- 
lems involved in restoring its material and technical base 
or the attraction to science of young people, for whom 
the housing problem has become completely insolvable 
under present-day conditions. If such problems are not 
being dealt with, after two or three years not even in- 
creased funding will save science. 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











14 SCIENCE AND TECHNOLOGY POLICY 


I. P. Rybkin: In the committees of the State Duma, 
in the government, and I assume, in the presidential 
Offices, an approach allowing reasonable state control of 
the economy is beginning to prevail. Such an approach 
is accepted by all countries with a strong economy. In 
particular, the concept is taking shape that the state must 
not stand by idly, being an indifferent observer of what 
is occurring in the privatization process. Its second stage 
should bring a significant, entirely real income to the 
state. Such an opinion is held, for example, by Yu. M. 
Luzhkov, the mayor of Moscow. There is no way that 
the enormous property which was acquired for nothing 
is going to be given back in the future. 


I. M. Makarov: Ivan Petrovich, you mentioned the slow 
passage of laws, very necessary for the country, in the 
Duma. What is the explanation for his? Another ques- 
tion of mine applies to taxes. The Academy has already 
butted heads with the activity of the tax inspectorate. In 
actuality, this is not ar spectorate, but a tax racket. 
You correctly stated tha. taxes must be collected, but 
not in such a barbarian way. 


I. P. Rybkin: In the State Duma laws are being passed 
slowly because the Duma, like our society, is diverse: 
eight political parties and two factions of deputies. 
Naturally, there are disagreements on key questions. 
For example, a Land Code was presented to the Duma. 
It embodied the experience of both Russia and other 
countries, with allowance for our specific circumstances. 
We were ready to adopt the Land Code, but then the 
Land Law made its appearance. Upon a vote neither 
one was adopted. At times the activity of the Duma is 
reduced to a tortured search for agreement when voting 
on laws highly important for society. 


With respect to the tax policy, I mentioned its imper- 
fection. In actuality, a tax stranglehold has been applied 
to industry, corporate bodies and individuals. Without 
question there is a need for a reasonable lightening of 
the tax burden, freeing some producers from taxes and 
taking a resolute step toward seeking out the capital 
fleeing from the country. 


These last three years we lived as if the USSR, as before, 
exists. The Central Bank has operated the same as the 
State Bank operated, loans and credits were granted 
without interest, and, as before, over the territory of the 
former USSR; their amounts were comparable to the 
amount of external borrowing. As a rule that which we 
invested in the economy of the neighboring countries 
was not expended on establishing new facilities and 
jobs, but was returned to the Russian market to cover 
the cost of goods. In 1994 we reduced these investments 
by a factor of 10. People told us that we were not 
acting in a comradely way and it was necessary to 
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remember: friendships should not be thrown away. In 
the CIS everyone must get down to business, put their 
hand to the plow, put their nose to the grindstone, get 
On course, etc. 


Yu. S. Osipov: Unfortunately, we must bring the 
discussion to a close. I wish to express appreciation to 
Ivan Petrovich Rybkin for the visit, for the invitation to 
cooperation. On its part the Academy will do everything 
to see that this cooperation is constructive. 


Decisions of Russian Academy of Sciences 
Presidium January-February 1995 


957A0973B Moscow VESTNIK ROSSIYSKOY 
AKADEMII NAUK in Russian Jun 95 
No 6 pp 575-575 


(Unsigned article] 


([FBIS Translated Text] Academician V. V. Ka- 
farov is approved as chief editor of the journal 
TEORETICHESKIYE OSNOVY KHIMICHESKOY 
TEKHNOLOGII RAN (Theoretical Principles of 
Chemical Technology RAS [Russian Academy of 
Sciences]}) for a new term of office. 


Academician Yu. A. Buslayev is approved as chief ed- 
itor of the journal ZHURNAL NEORGANICHESKOY 
KHIMII RAN (Journal of Inorganic Chemistry RAS) 
for a new term of office. 


Academician Yu. A. Zolotov is approved as chief 
editor of the journal ZHURNAL ANALITICHESKOY 
KHIMII RAN (Journal of Analytic Chemistry RAS) for 
a new term of office. 


Academician Yu. S. Osipov is approved as chief 
editor of the journal ZHURNAL VYCHISLITELNOY 
MATEMATIKI I MATEMATICHESKOY FIZIKI 
RAN (Journal of Computational Mathematics and 
Mathematical Physics RAS). 


The Elektrontekh Scientific-Technological Center RAS 
is to be organized with the rights of an independent 
autonomously financed institution of the RAS, to con- 
Stitute part of the Noginsk Science Center RAS. The 
Solid State Physics Institute RAS is allowed to transfer 
the Orsk building and technical equipment to the pro- 
prietorship of the Elektrontekh Scientific-Technological 
Center. Yu. B. Levin, candidate of technical sciences, 
is designated director of the Electrontekh Scientific- 
Technological Center RAS. 


A Neurochemical Society is to be organized in the 
Russian Academy of Sciences as part of the Physiology 
Department RAS. 
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Academician G. G. Devyatykh is approved as chief ed- 
itor of the journal NEORGANICHESKIYE MATERI- 
ALY RAN (Inorganic Materials RAS). 


The Physical Chemistry Institute RAS, at its own ex- 
pense, is authorized to spend up to 1.5 million (R) on 
the designing, fabrication and placement of a tomb- 
stone on the grave of Academician B. V. Deryagin 
in the Vagankovskoye Cemetery in Moscow, as well 
as up to R500,000 for the designing, fabrication and 
placement of a memorial tablet in the building of the 
Physical Chemistry Institute RAS with the following 
text: "Academician Boris Vladimirovich Deryagin, out- 
Standing professional physical chemist, winner of the 
State Prize, founder of the Surface Phenomena Section, 
worked here from 1935 through 1994." 


The Physical Chemistry Institute RAS, at its own ex- 
pense, is authorized to spend up to R1.5 million on 
the designing, fabrication and placement of a tombstone 
on the grave of Academician M. M. Dubinin in the 
Kuntsevskoye Cemetery in Moscow, as well as up to 
R500,000 for the designing, fabrication and placement 
of a memorial tablet in the building of the Physical 
Chemistry Institute RAS with the following text: "Aca- 
demician Mikhail Mikhaylovich Dubinin, outstanding 
professional physical chemist, Hero of Socialist Labor, 
twice winner of the State Prize, founder of the Sorp- 
tion Processes Section, worked here between 1946 and 
1993." 


The State Geological Museum imeni V. I. Vernadskiy 
RAS, at its own expense, is authorized to spend up to 
R1.5 million on the designing, fabrication and place- 
ment of a tombstone on the grave of A. M. Dymkin, 
corresponding member RAS, in the Sibirskoye Ceme- 
tery in Yekaterinburg. The Scientific Publishing Coun- 
cil RAS is delegated the task of examining the proposal 
of the Geology, Geophysics, Geochemistry and Min- 
ing Sciences Department RAS for publication of the 
selected scientific works of A. M. Dymkin, correspond- 
ing member RAS, and the brochure ALEKSANDR 
MIKHAYLOVICH DYMKIN in the series MATERI- 
ALY K BIOBIBLIOGRAFII UCHENYKH RAN (Ma- 
terials on Biobibliography of RAS Scientists). 


The State Geological Museum imeni V. I. Vernadskiy 
RAS, at its own expense, is authorized to spend up to 
R1.5 million on the designing, fabrication and place- 
ment of a tombstone on the grave of V. V. Tikhomirov, 
corresponding member RAS, in the Troyekurovskoye 
Cemetery in Moscow. The Scientific Publishing 
Council RAS is delegated the task of examining the 
proposal of the Geology, Geophysics, Geochemistry 
and Mining Sciences Department RAS for publication 
of the brochure VLADIMIR VLADIMIROVICH 


SCIENCE AND TECHNOLOGY POLICY 15 


TIKHOMIROV in the series MATERIALY K BiO- 
BIBLIOGRAFII UCHENYKH RAN. 


The Russian Literature Institute (Pushkin House) RAS, 
at its Own expense, is authorized to spend up to R1.5 
million on the designing, fabrication and placement 
of a tombstone on the grave of L. A. Dmitriyev, 
corresponding member RAS, in the Serafimovskoye 
Cemetery in St. Petersburg. 


The Russian Language Institute RAS, at its own ex- 
pense, is authorized to spend up to R1.5 million on 
the designing, fabrication and placement of a tomb- 
stone on the grave of Academician D. N. Shmeiev in 
the Troyekurovskoye Cemetery in Moscow. The Sci- 
entific Publishing Council RAS is delegated the task 
of examining the proposal of the Literature and Lan- 
guage Department RAS for publication of a collection 
of the scientific works of Academician D. D. Shmelev 
(40 typographical units) at the expense of the Russian 
Language Institute RAS. 


The Physiology Institute imeni I. P. Pavlov RAS, at 
its Own expense, is authorized to spend up to R1.5 
million on the designing, fabrication and placement of a 
tombstone on the grave of Academician V. A. Govyrin 
in the Bogoslovskoye Cemetery in St. Petersburg, as 
well as up to R500,000 for the designing, fabrication 
and placement of a memorial tablet in the building of 
the Physiology Institute imeni I. P. Pavlov RAS with the 
following text: "Academician Vladimir Aleksandrovich 
Govyrin, outstanding professional physiologist, worked 
in this building between 1981 and 1994." 


Academician Kh. M. Minachev is released from his 
Obligations as chief editor of the journa! KHIMIYA 
TVERDOGO TOPLIVA RAN (Chemistry of Solid Fuel 
RAS) at his personal request. Appreciation is expressed 
to Kh. M. Minachev for his many years of successful 
work in this post. 


A. L. Lapidus, doctor of chemical sciences (Organic 
Chemistry Institute imeni N. D. Zelinski' RAS) is 
approved as chief editor of the journal KHIMIYA 
TVERDOGO TOPLIVA RAN (Chemistry of Solid Fuel 
RAS). 


The name of Academician G. A. Razuvayev is awarded 
to the Institute of Organometallic Chemistry and hence- 
forth it is to be called the Organometallic Chemistry 
Institute imeni G. A. Razuvayev RAS. 


Academician A. §. Isayev, A. M. Novikov, candidate 
of technical sciences (RF Ministry of Science and 
Technical Policy), and S. A. Pegasov (Systems Analysis 
Institute RAS) are to be inducted into the RAS National 
Committee for the International Geospheric-Biospheric 
Program. 
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Academician O. N. Favorskiy is approved as chief edi- 
tor of the popular science and sociopolitical journal EN- 
ERGIYA: EKONOMIKA, TEKHNIKA, EKOLOGIYA 
(Energy: Economy, Technology, Ecology) of the RAS 
Presidium. 

The makeup of the Presidium of the Samara Science 
Center RAS, elected by a general meeting of that center, 
is approved. The following were made members of the 
Presidium: Academician V. P. Shorin (chairman), V. I. 
Sanchugov, candidate of technical sciences (chief scien- 
tific secretary), G. P. Anshakov, corresponding member 
RAS, V. A. Katulin, doctor of physical and mathemati- 
cal sciences (Samara Affiliate, Physics Institute imeni P. 
N. Lebedev RAS) and V. A. Soyfer, doctor of technical 
sciences (Image Processing Systems Institute RAS). 


The Special Design Bureau of the Organic Chemistry 
Institute imeni N. D. Zelinskiy RAS is to be eliminated 
as an independent organization with the rights of a 
corporate body and is to be reorganized into a scientific- 
technical section of the Organic Chemistry Institute, as 
the principal field of its activity being the development 
and manufacture of chromatographic instruments. The 
Organic Chemistry Institute imeni N. D. Zelinskiy RAS 
is regarded as the successor to the rights of the Special 
Design Bureau for concluding agreements and meeting 
obligations to corporate bodies and individuals. 


Soros Fund Telecommunications Program 
Described 


957A0890A Moscow POISK in Russian 10-16 Jun 95 
No 25, p 14 


{Interview with Ye. Velikhov by Mikhail Buben: "So- 
ciety Should Open Up — Soros’ Millions"; first two 
paragraphs are POISK introduction] 


([FBIS Translated Text] The American financier and 
benefactor, George Soros, who has already had time 
to substantially undermine the national security of 
our country, learn many State secrets and greatly 
exploit Russian brains, continues his active "under- 
mining activities." At the present time this financier 
is planning his next "diversionary action," which is 
directed toward nothing other than alteration of the 
Russian mentality. 


We are referring to the telecommunications program 
of the International Research Fund [IRF]. The first 
meeting of the Consultant Committee of this pro- 
gram has already taken place in New York. Our cor- 
respondent met with Academician Ye. Velikhov, co- 
chairman of the Consultant Committee, who kindly 
agreed to talk about the goals of the new "plot." Inci- 
dentally, with some reservations. These reservations 
ensue from the fact that the above-mentioned com- 
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mittee has, of course, an American co-chairman as 
well in the figure of John Billington, director of the 
U.S. Library of Congress. Without permission from 
him, as well as all committee members, his Russian 
colleague cannot discuss the details of the meeting 
and air th preliminary decisions of the committee. 
For this reason, all that follows is not the opinion of 
the Consultant Committee of the IRF telecommuni- 
cations program, let alone the opinion of Soros him- 
self. 


[Buben] Yevgeniy Pavlovich, why has the International 
Research Fund still decided to single out telecommuni- 
Cations as a separate program, and what are the fund’s 
goals for it? 


[Velikhov] In the first place, it is the decision of Soros 
himself. As I understand it, the telecommunications 
program signifies a continuation of the policy of the 
Soros Fund in the matter of supporting a so-called open 
society. In this case, we are dealing not only and not so 
much with supporting science. At this stage, on behalf 
of the Fund’s administration Soros set conditions which 
consist of enabling not only purely scientific institutions 
but also libraries, museums, schools and mass media to 
use of the services of the INTERNET global information 
network. 


{Buben] Does this mean that Soros will now devote 
less attention to science in the matter of developing 
telecommunications? 


[Velikhov] Soros has already made a certain financial 
contribution to development of scientific telecommuni- 
cations. In fact, his money was used to build the South 

ern Circle, which is called the Backbone, which unites 
about 50 Moscow institutes. Support centers for this cir- 
cle are on line and INTERNET can be accessed through 
them. At present, the Southern Circle can operate with- 
out Soros, although the question c< iinking these 50 
institutes with the INTERNET 1e is still open. There 
is also a Northern Circle in Mus cow. The situation with 
it is more difficult, since soe Russian organizations 
which can never agree with one another are investing 
funds in it. Nevertheless, work is going on there and we 
expect that institutes in northern Moscow will still gain 
access to this circle. 


At present, the fate of scientific telecommunications 
depends largely on Russian organizations, in particular 
the Russian Basic Research Fund [RBRF] which should 
finance linkage of institutes to the support centers of the 
already existing network. 


At this stage of the program, in the first place, Soros 
wants to enable organizations, which are interested in 
the cost-free aspect, to link up with INTERNET rapidly 
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and actually free of charge, i.e., libraries, schools and 
museums. Of course, this applies not only to those 
located in the capital. In addition to the one in Moscow, 
there are Fund projects in Yarloslavl, Novosibirsk and 
Kiev. Negotiations are in progress with St. Petersburg. 
In the second place, instrument supply to already 
existing networks must be improved. 


[Buben] Can you quote the amount that the Fund is 
allocating for all this? 


[Velikhov}] About ten million per year. Of course, the 
Fund cannot cover absolutely everything with this. 
Evidently, there must also be support of nonprofit 
organizations by Russian coordinating entities, and 
each entity should assume the task of developing 
telecommunications in its field. After all RBRF cannot 
support schools, for example; that is not the purpose 
of the funds allocated to it by the government. But 
even with Soros’ money one cannot go far. However, 
with respect to the school part of the program we have 
proposals from the "Achievements of Young People in 
Russia” organization which covers about 4000 schools. 
The situation is not entirely clear for museums and 
libraries. And there is absolutely no understanding as 
yet about what to do with newspapers that are in essence 
commercial organizations which, as we know, Soros 
does not have the right to support. The purpose of this 
program is to establish open information centers in, for 
example, libraries so that our businessmen, engineers, 
physicians, teachers, etc., could acquire experience in 
working with INTERNET, perceive the need for this 
system and make their own decision about how to 
develop it further. So that I would say that this program 
pursues educational goals to some extent. 


[Buben} Some vigilant deputies in the Russian parlia- 
ment view a “terrible degradation of social, patriotic 
and national awareness" even in previous Soros pro- 
grams that are not as comprehensive. The initiative of 
the Fund we are discussing today appears to play more 
than do its other undertakings into the hands of Soros’ 
“class enemies." The deputies have a new argument: af- 
ter all there is no great distance from talk of an “open 
society" and "educational purposes” to infringement on 
our precious mentality. 


[Velikhov] Whether Soros alone could alter the men- 
tality of an entire nation for ten million a year is, of 
course, debatable matter. One could argue about this for 
a long time, but allow me to decline. If, however, we 
were to come to the point of the matter, in my opinion 
such a global phenomenon as INTERNET is capable to 
some extent of revolutionizing any society. If we refer 
to the history of INTERNET it will become clear that 
this system revolutionized itself. At first, creation of the 
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network was funded by the American military-industrial 
complex. Its goal was to build a communications sys- 
tem in case of a nuclear war. There were two concepts 
for such a system. The first, which was traditional, was 
to make it highly classified and strongly protected. The 
second consists of developing a network that would be 
so inscrutable and incomprehensible that it would be 
virtually impossible to destroy it. INTERNET became 
an embodiment of the second idea. But no one deliber- 
ately strived toward this, and it appeared, so to speak, 
on its own although at government expense. The gov- 
ernment, however, forbade the use of INTERNET for 
commercial purposes. But it became apparent very soon 
that this was inescapable. That is when it was decided 
to privatize INTERNET. Just how it is being privatized 
is also a mystery. INTERNET is developing naturally, 
and no one knows what to expect of it in the future. I 
spoke with INTERNET administrators, and they do not 
know either. There are many puzzles both around and 
within INTERNET. For example, no one knows how 
many "servers" it has. No one knows through which of 
them information reaches a specific user. Incidentally, it 
is not mandatory for the latter to know this. In theory, 
anyone who has a computer and modem can operate 
in INTERNET. Today, INTERNET has about 70 mil- 
lion subscribers. The "Mosaic" program for accessing 
INTERNET, along with a book that describes how to 
install it, costs $30 in America. One can link up with 
any server through Mosaic, while the "hypertalk" lan- 
guage used in this network makes it possible to link 
up any files — texts, graphics, multimedia — and re- 
ceive information in such a combined form. INTERNET 
changes, so to speak, into the contents of your computer 
by means of navigation devices, and depending on the 
features of the modem and capabilities of the line, in- 
formation comes to you at some speed or other. INTER- 
NET provides information about all sorts of things to 
anyone. You can find the latest musical hits and 200- 
year publications, fresh news and even information that 
is not available anywhere except INTERNET. 


[Buben] Does one have to pay for all this? 


[Velikhov] In our country, the old ideology still prevails: 
if you have a database, someone has to pay you 
for accessing your database. That was before. Now 
everything is the reverse. Firms are interested in having 
their information appear in INTERNET and pay for it, 
like an advertisement. But the consumer obtains it free 
of charge. Business views INTERNET as an enormous 
space, in which it wants to establish utterly new 
principles of advertising, trade and financial operations. 


([Buben] Let us assume that INTERNET is of real value 
to our businessmen. But will scientists and instructors 
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be able to make full use of what the network offers even 
if each of them has good access to it? 


[Velikhov] When there is no opportunity to subscribe 
to a periodical, meet with colleagues or travel to a con- 
ference because the “iron curtain" was replaced by a 
"golden" one, in any case one can obtain the very lat- 
est information in the cheapest way with INTERNET. 
The Soros Fund is not alone in solving this problem. 
The fiber-optic line laid by Soros in Moscow is only a 
small part of what is being laid additionally in Russia. A 
number of organizations have created commercial net- 
works, inviting anyone to access them. And many are 
linking up with them. For example, the Foreign Litera- 
ture Library uses the Relcom network. But one has to 
pay for working in these systems. The State Commit- 
tee for Higher Educational Institutions is developing a 
university network. Several projects are funded by the 
Ministry of Science. The Basic Research Fund should 
also participate in this. Unfortunately, coordination has 
not yet been set up between the IRF, RBRF and Min- 
istry of Science. 


[Buben] You are talking about organizations in charge 
of the scientific part of the program. But what will 
happen with schools, libraries, museums and the press, 
since Soros wants to cover them also? Who will provide 
for their interests? 


[Velikhov] We have such an organization in Russia, 
but for some reason it has not gained recognition. It is 
Relarn, a cooperative of consumers. In my opinion it 
could carry out coordinating functions. 


[Buben}] What is the term for which the program is 
planned? 


[Velikhov] Soros and I have discussed this matter 
and agreed that it is not only for this year, but 
also certainly for the next one. He will make further 
decisions depending on the first results, the reaction 
of society, and interest of his Russian partners. At 
first, their reaction was very positive, but now it is 
utterly incomprehensible to me. Incidentally, I am 
not responsible for implementation of the global task 
nor am I responsible for development of physical 
communications systems in Russia. The latter requires 
billions of dollars and no Soros can handle it, no matter 
how much he is blamed for trying to change the Russian 
mentality. My task is to offer recommendations to Soros 
on how to distribute limited funds in several directions. 
So that only Soros can tell you how long the program 
will run. 
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Russian Problems With Financing ITER Project 


957A0896A Moscow SEGODNYA in Russian 
22 June 95 p 9 


[Article by Boris Konovalov: "Russia Veering From the 
Finish Line. The Nation Is not Fulfilling Its Obligations 
in Designing an International Thermonuclear Reactor. 
A Fiasco"] 


[FBIS Translated Text] The Russian term TOKAMAK, 
like satellite, has become a self-styled symbol of our pi- 
Oneering achievements in solving thermonuclear prob- 
lems and space technology. Alas, in moving toward the 
"finish line" in developing TOKAMAK Russia takes the 
risk of being left outside the grand international project. 


In 1978, during the cold war the leading countries of 
the West nevertheless agreed with the proposal of the 
USSR to jointly develop an international thermonuclear 
reactor based on TOKAMAK. It was expected that it 
would become the last step before development of a 
commercial thermonuclear reactor. Through the joint 
efforts of specialists in the USSR, West Europe, the 
United States and Japan, there was intensive planning 
at the pre-design stage, and excellent theoretical and ex- 
perimental work was carried out. Then this work was 
interrupted, but close contacts remained between scien- 
tists and thermonuclear specialists, and with the start 
of the perestroyka era in the USSR the idea of a joint 
thermonuclear reactor was revived. The United States, 
EURATOM [European Atomic Energy Community], 
Japan and the USSR were the four interested parties. 
After intensive negotiations between special thermonu- 
clear commissions established by each side, an inter- 
government agreement was reached in 1992 concern- 
ing technological planning of an international thermonu- 
Clear experimental reactor, abbreviated as TER. This 
means "step" in Latin, and for this reason the abbrevi- 
ation is symbolic, it is both a step in collaboration and 
an extremely important step toward harnessing control- 
lable thermonuclear reactions. 


Three centers were created to implement the project: 
in Harting near Munich, where a special building was 
erected at the Institute of Plasma Physics; in San 
Diego, California; and in the research town Naka in 
Japan. No international center was planned for Russia 
due to instability of the political situation. But the 
headquarters of the ITER [International Thermonuclear 
Experimental Reactor] Council was located in Moscow, 
and Academician Yevgeniy Velikhov, director of the 
Kurchatov Institute where the idea of TOKAMAK was 
born, was elected as its chairman. 


Tasks were distributed and $1.2 billion had to be spent 
in 6 years to carry them out. The funds did not cross 





rr report may contain copyrighted material. Copying and dissemination 


is prohibited without permission of the copyright owners. 














FBIS-UST-95-038 
22 September 1995 


any borders, and only the research results, testing data, 
were concentrated. It is only after completion of design 
engineering that a new agreement was to be endorsed 
concerning the choice of the site for construction of 
ITER. 


Academician Velikhov stated that "It is very important 
that Russia is involved in ITER in the matter of elab- 
orating common international standards for thermonu- 
clear reactors, rather than pursue its own course. The 
harm we sustained because there were different safety 
standards for nuclear reactors is common knowledge. It 
is also important to Russia that the funds allocated for 
ITER are earmarked to support Russian high-tech. They 
are being invested not only in science, but also in in- 
dustry which is preparing in advance for future power 
engineering.” 


Russia, like all participants in the project, had to allocate 
for its part of the work a sum equivalent to $50 million 
per year. Of course, less was given. But in 1992-1993 
the country somehow coped with its obligations. But 
already last year the shortage of funding began to be a 
threat. 


Lev Golubchikov, department chief in the Main Ad- 
ministration for Basic Problems of Nuclear Physics 
and Thermonuclear Synthesis, RF [Russian Federation] 
Ministry of Nuclear Power, stated: "In 1994, 30 billion 
rubles (R] were to be allocated to ITER. They gave 17 
billion and actually received 14. And this despite the 
fact that expenses for ITER were listed separately. Of 
course, the Russian side failed to meet its obligations.” 


The ITER council addressed a letter sent from Japan to 
Prime Minister Viktor Chernomyrdin. The letter was 
returned with the notation: "Cannot be delivered to 
addressee because exact address was not indicated." But 
the Japanese did find out the zip code and sent the 
letter again in January of this year. There has been no 
answer, to this day. Yet the situation continues to be 
critical. The 1995 budget shows R32 billion for ITER 
(without repaying last year’s debts), although at least 
R100 billion are needed. Thus far, only R5 billion have 
been provided in the last 5 months. 


Unique hearings were held in the State Duma "On the 
Thermonuclear Problem." For the first time, foreign 
guests spoke at these hearings: administrators of ther- 
monuclear programs of the United States, Japan, the 
European alliance (EURATOM) and the first deputy di- 
rector of the ITER project, Dr Yashuo Shimomura from 
Japan. 


Doctor Shimomura explained: "Russia’s contribution to 
implementation of this project is important." Supercon- 
ductor magnets are the most important component of 
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the ITER reactor. The Russian side delayed production 
of superconductor cable for these magnets. As a result 
we are already 6 months behind on the schedule for car- 
rying out the work. 


The next very important part of carrying out testing is 
to study the radiation resistance of materials. Russia is 
coordinating testing of materials and units being pro- 
duced by all four sides. The other sides simply cannot 
complete their work without Russia’s participation. And 
the Russian side simply has no funds to pay the Institute 
of Atomic Reactors in Dimitrovgrad where these many- 
year tests are being carried out. Need one mention that 
the parliamentarian hearings have not had any influence 
on the government as yet. 


This year Viktor Chernomyrdin, RF prime minister, 
headed the State Commission for Scientific and Tech- 
nological Policy. Moreover, President Yeltsin himself 
headed the Council for Scientific and Technological Pol- 
icy, which is also subordinated to him. Nevertheless, 
Russia is not fulfilling its obligations which were as- 
sumed in an official intergovernment agreement. 


ITER is probably the only major scientific-technological 
project in which Russia can participate as an equal with 
the United States, Japan and EURATOM. But the part- 
ners will be compelled to either reduce the share of 
Russia’s participation or exclude it from the project 
entirely. Of course, this will postpone the deadlines 
for the work, but they will overcome this. But Russia 
will be officially deemed to be a second-rate scientific- 
technological nation. In 1947, our country provided 
60 percent of the world’s entire scientific-technological 
products in thermonuclear research, versus only 8 per- 
cent today. Twenty percent of the specialists have al- 
ready left the ranks of researchers in this field. 


RAS Presidium Stuaies Reorganizational Issues 


957A0909A Moscow POISK in Russian 24-30 Jun 95 
No 26, p 1 


[Article by Oleg Lezin: "Natural Selection or Adminis- 
trative Termination?"} 


[FBIS Translated Text] The Presidium of the Russian 
Academy of Sciences (RAS) devoted its last session 
before vacation to an analysis of the network of scien- 
tific organizations in the Academy. Thus, the Presidium 
proceeded to compliance with the charge of the govern- 
ment, resolving to carry out a sort of inventory of the 
scientific potential of the country. 


"During the last 5 years the attitude toward science 
has changed," stated Yu. Osipov, president of the 
RAS. "Today scientists have found themselves in an 
atmosphere of uncertainty and defenselessness. We are 
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being reproached for the fact that in the Academy there 
are an enormous number of institutions which are not 
being sufficiently and efficiently used. And although 
this evaluation is being made by people who are not 
adequately qualified, we must admit that little is being 
done for adapting the scientific structure of the Academy 
to the new conditions. Russia cannot carry out scientiic 
research on the former scales and therefore today it is 
necessary to direct efforts primarily to preservation of 
the nucleus of fundamental science." 


But, as noted by the president, the RAS also has an 
internal motive for this type of restructuring. During the 
last 20 years a great many institutions have been set up 
in the Academy which have performed an ideological 
mission and have solved specific technical problems, 
also receiving appropriate funding from the outside. 
Many of their clients now simply no longer exist, but 
the personnel working at them have remained within the 
RAS system. In addition, in the Academy of Sciences 
there are institutes isolated from the Academy world 
and which are poorly monitored. There also are those 
occupied with problems far removed from Academy 
themes. 


The academician secretaries of all the RAS departments 
spoke at the Presidium session. They presented informa- 
tion on the status of the scientific network in their de- 
partment and evaluated the possibilities of its transfor- 
mation. As noted by Yu. Osipov, the Presidium is faced 
with the task of bringing the system of priorities defined 
by the departments into conformity with the present-day 
financial and material-technical resources of the Acad- 
emy. 


Judging from everything, it will be no easy matter to 
bring things into alinement. Although a decision on this 
matter will be made in October-November, it is clear 
even from the first discussion that there is no inten- 
tion of weakening one’s own department. The opinion 
of most of the academician secretaries concerning the 
possibility of reducing the number of institutions is as 
follows: “The institutes serve their purpose and funda- 
mental changes are undesirable." Only S. Yemelyanov, 
academician secretary of the Department of Information 
Science, Computer Technology and Automation, stood 
Out against this general mind-set. He reported that a 
commission for analysis of the network has been es- 
tablished in his department and a plan of measures for 
its restructuring was set forth, which for the most part 
has already been implemented. A number of institutions 
were eliminated, some were shifted to a self-supporting 
basis and the financial resources set free have been as- 
signed for the support of fundamental research. 
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Problems of a social character will inevitably arise in 
the course of restructuring of the network of scientific 
institutions. None of the directors of the departments 
wish to discharge people from their institutes. As 
noted by Leonid Keldysh, academician secretary of the 
Department of General Physics and Astronomy, the 
process of assessing which subdivisions are effective 
will proceed either by means of natural selection, 
during which scientists receiving funding from several 
sources (including grants), will remain afloat, or by 
“administrative termination.” As one of the least painful 
variants for removal of institutions from the RAS system 
L. Keldysh proposed the following. On the basis of 
"split-off' subdivisions it would be possible to set up 
scientific-commercial bodies and when these become 
stronger, separate them from the Academy. 


Statistics on Regional S&T Financing 


957A0909B Moscow POISK in Russian 
No 27-28, 1-14 Jul 95 p 5 


[Article by Irina Dezhina, candidate of economic sci- 
ences, Institute of Economic Problems of the Transition 
Period: "Regional Bookkeeping. Science Funding in the 
Regions: New Sources and Approaches"; the first para- 
graph is an introduction] 


{[FBIS Translated Text] At the international confer- 
ence "Regionalism, Local Interests and Science: His- 
torical Heritage of the Baltic Countries, Russia and the 
Ukraine," there were many interesting reports on the his- 
tory of science and its present status. Today we present 
one of them, prepared by our permanent author, Irina 
Dezhina, candidate of economic sciences, of the Insti- 
tute of Economic Problems of the Transition Period. 


The critical economic situation of recent years has 
been reflected to a considerable degree on the position 
of science in the regions. Beginning in 1992 there 
was a gradual quantitative reduction in the scientific 
complexes in individual regions. The dynamics of the 
structure of Russian scientific potential over the last 3 
years has been characterized by the following shifts. 


First of all it is necessary to note a decrease in the 
percentage of regions with an insignificant scale of 
scientific potential and some increase in the percentage 
of the largest science centers, especially those where 
Academy and university science predominates. For 
example, during the last two years an increase in the 
number of scientific organizations has been occurring 
only in Moscow and in Novosibirsk Oblast — by 7 and 


2 percent respectively. 


At the same time in the structure of scientific po- 
tential there has been a decrease in the percentage 
of regions which are centers of civilian and military 
branch science, regardless of their scales (for example, 
in Leningrad Oblast, including St. Petersburg, and in 
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Sverdlovsk Oblast, there has been a maximum reduc- 
tion in the number of scientific-technical associations 
by 8 percent). In addition, there has been an appreciable 
weakening of the potential of geopolitically important 
regions in Russia (Khabarovsk Kray, Sakhalin, Kam- 
chatka and Kaliningrad Oblasts), as well as regions in 
whose territories different kinds of conflict are occurring 
or maturing (most importantly in the Northern Cauca- 
sus). For — — in the Far East region during the 
last two years there has been an equal reduction in the 
number of personnel and the funding of science by 65 
percent (with an average reduction in personnel by 15 
percent for regions with a maximum concentration of 
scientific potential)'. 


By 1994 the degree of nonuniformity in the distribution 
of scientific potential over the area of Russia and the 
level of its point concentration in individual science 
centers had increased. 


At the same time, beginning in 1993, the impact of 
different sources of funding on the status of science in 
the regions began to be manifested clearly. They became 
singular factors in the development of regional science. 
Here are the 3 "impacting forces": 


— state funding of science in the regions as an 
expression of state regional scientific-technical policy; 


— funding from local budgets; 


— unbudgeted funding from different sources, the most 
important of which are the financial contributions from 
national and foreign funds. 


We will discuss each of them in greater detail. 


The state funding of science in the regions is accom- 
plished primarily through a system of federal and re- 
gional scientific-technical programs. The federal pro- 
grams are a higher state priority. Up to 1995 the clients 
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of the regional federal programs were usually local 
agencies of authority and/or federal departments. Be- 
ginning with this year the only client may be a fed- 
eral department since local administrations have allo- 
cated virtually no money for the funding of programs, 
a number of which have remained simply declarations 
of intentions. Regional federal programs do not form a 
separate subgroup in the structure of federal programs 
and usually belong to different "thematic" sections (so- 
Cial sphere, ecology, regional development). It is char- 
acteristic that at the present time not one of the regional 
programs having a federal status belongs to the "science 
and technology" sphere, despite the fact that for some 
of them the expenditures on research and development 
exceed 60 percent. 


Another type of program is regional scieatific-technical 
programs whose budgeted funding is carried out through 
the RF Ministry of Science and Technical Policy. Re- 
gional scientific-technical programs are directed to solu- 
tion of scientific-technical problems related to the prior- 
ities of socioeconomic development of the correspond- 
ing territories. These include both the programs of the 
individual republics, krays, oblasts and autonomous en- 
tities of Russia and such programs as "Sibir," "Ural" 
and "Chernozemye," having interregional and national 
significance. 


The local administration is the client of the regional 
scientific- technical programs. It also guarantees to 
cover not less than 50 percent of the expenditures on 
the program from the local budget and application of 
the results of research work in the region. The Ministry 
of Science and Technical Policy assumes responsibility 
for funding of the remaining part. 





Table 1. Fields of research pursued within framework of regional scientific-technical programs 























Research fields Percentage of funding Percentage of Percentage of 
for given type of applications per given applications per given 
research work, % type of research work, | type of research work, 
(1994) % (1994) % (1993) 
Resource-producing industry 3.6 (7) 7.6 (6) 17 
Agricultural themes 18.3 (3) 15.9 (3) 15 
Ecology 29.2 (1) 20.6 (2) 13 
Information technologies, electronics and instrument 12.5 (4) 10 (4) 12 
making 
Sociological and economic research 21.8 (2) 22.3 (1) 9 
Medical research 4.8 (5) 10 (5) 6.5 
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Research fields Percentage of funding Percentage of Percentage of 
for given type of applications per given | applications per given 
research work, % type of research work, | type of research work, 
(1994) % (1994) % (1993) 
Humanities 4.3 (6) 6.5 (7) 6 
Earth sciences 2.4 (8) 1.8 (9) — 
Biology 1.2 (9) 1.2 (10) _ 
Chemistry 0.9 (10) 2.9 (8) 6 
Construction 0.5 (11) 0.6 (11) 1.5 
Machine building 0.5 (11) 0.6 (11) _ 














Note: The rating of each of the research fields is indicated in parentheses. The list of fields is given in accordance with the structure of 1993 


priorities. 





One of the important purposes of state support of 
regional scientific- technical programs is stimulation 
of investments in science from local budgets. This is 
rather complex because the local science budgets are 
small. According to data for 1994, the ratio between 
federal and local sources of funding of science from the 
expenditure part of the budget was 1:22?. 


However, as regional programs continue to develop 
the participation of local structures in their funding 
is increasing. At the present time the ratio of the 
federal and local budgets in the funding of regional 
programs averages 1:1.5. And this is an extremely 
uplifting factor because it speaks of an increasing 
interest of local administrations in the support of science 
in their territories. At the same time, in the structure of 
local sources of funding of regional scientific-technical 
programs and projects there is a predominance of sums 
from the local budget. In 1993 among 59 regions in 
only 9 of them (15 percent of their total number) was 
provision made for use of unbudgeted sums (for the 
most part in the form of sums which the enterprises 
themselves had). Unfortunately, for the time being 
private business is not eager to invest its money in the 
advancement of research and development work. 


During the last two years the regional structure of those 
implementing scientific-technical programs, as well as 
the themes of the research which they have conducted, 
has been very dynamic and the distribution of sums is 
becoming increasingly more uniform. There has been an 
increase in both the number of cities and the number of 
organizations participating in regional projects. In 1993 
the 10 leading organizations accounted for almost 60 
percent (59.65 percent) of the total volume of funding, 
but in 1994 the share of the 10 leaders was only 47.7 
percent, that is, less than half. 


The structure of priorities in the funding of different 
research fields also is changing. Under the existing crisis 
conditions the sums available in the regional programs 
in many cases are directed to the support of science per 
se without it being tied in to a regional theme. This 
SO to speak serves as a supplement to other sources of 
state funding, making it possible to retain and continue a 
number of important fields of scientific research. Some 
idea concerning the change in priorities is given by 
the dynamics of the distribution of funding by research 
fields (Table 1). 


During 1993-1994 there were substantial changes in 
preferences with respect to the themes of supported 
research. The obvious leader is ecologic research. It 
accounted for almost a third of the total volume of 
funding and a 20-percent share of the applications. 
In general there has been a change from resource- 
producing branches to the field of research on ecologic, 
sociologic and economic themes. Agricultural themes 
and engineering research have retained a high priority. 
Thus, a strong regional orientation in the themes of the 
conducted research is retained in this dynamic picture. 


The third factor exerting a significant influence on 
the situation in the scientific-technical sphere in the 
regions is funding by grants from different national 
(primarily the Russian Fund for Fundamental Research) 
and foreign funds. They constitute an alternative to state 
funding and actively conduct their own regional policy. 
Virtually all the foreign funds having programs for 
the support of Russian science have declared regional 
science to be their priority. 


The regional pattern of distribution of grants is depen- 
dent on a whole series of factors: research fields sup- 
ported by the funds and the breadths of distribution of 
these scientific disciplines in different regions; degree 
of centering of attention on regional aspects of the dis- 
tribution of grants on the part of the administrators of 
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the funds: criteria adopted in the funds for the selec- 
tion of projects and operative restrictions. However, the 
common factor uniting the activity of al! the funds is 
the quality of the projects submitted for competition. 
Accordingly, the overall regional structure of distribu- 
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tion of grants will assist in defining the ficlds of con- 
centration of high- level research. It is interesting from 
this point of view to compare the patterns of distribu- 
tion of grants with the structure of funding of regional 
scientific-technical programs. 





Table 2. List of cities most actively participating in research on biology/ecology (based on data on funding from differ- 
ent sources). Generalized data for 1993-1994 


























Name of city Rank by number of grants | Rank by level of funding of ecologic research | Overall mean rank of 
from foreign funds” in projects for regional scientific research city 
work 
Novosibirsk 3 1 l 
Yekaterinburg 5 2 2 
Moscow 1 13 3 
Tomsk 7 3 4 
Vladivostok 4 14 5 
Krasnoyarsk 9 8 6 
Irkutsk 6 18 7 














“Information provided from funds and programs: ISF program for long-term grants; Makarturov Fund; Fulbright Program; Bioraznoobraziye 


(Biodiversity) Program. 





Since the initial criteria for selecting projects are differ- 
ent in the funds and programs, most likely the structures 
of distribution of grants should overlap insignificantly. 
As an illustration we will examine the overall picture 
of the regional distribution of funding of research in the 
ecology field (Table 2). Ecology is virtually the sole 
"point of overlapping” of the fields covered by the re- 
gional programs and the directions in the financing of 
research by the funds. 


The generalized list of the regions most actively sup- 
ported from all sources in the field of research on ecol- 
ogy and biology includes 7 cities. 


The first thing which immediately draws attention is 
the very insignificant correlation between those imple- 
menting the regional programs and the cities which are 
recipients of the grants. Only Novosibirsk, Yekaterin- 
burg, Tor sk and Krasnoyarsk are among the best sup- 
ported cities from both the funds and the state. With 
respect to state support such a result is entirely un- 
derstandable: regional programs make possible a par- 
tial supplementation of the shortage of funding from 
other sources (for example, within the framework of 
state scientific-technical programs, along the line of state 


science centers, where those implementing the work are 
concentrated for the most part in the western part of the 
country). This, for example, explains the small financial 
support of the Moscow region within the framework 
of regional programs. The example of Vladivostok is 
of interest — it has a high rating with respect to the 
number of awarded grants and extremely insignificant 
funding of regional programs (less than | percent of the 
total amount of research funding in the ecology field). 
The same applies to Irkutsk. And the administrators of a 
number of funds are directing special attention to a high 
level of research on ecology/biology in these regions. 


The collected data indicate that 2 factors — the possi- 
bilities of local budgets (priority in selecting program 
projects) and the prevailing level of research on this 
theme in a given region (a criterion used by the funds) 
do not always coincide. Both factors are important with 
respect to the prospects for the development of science 
in the regions. Accordingly, the regional programs and 
the impact of the funds on the regions can be regarded 
as two mutually supplementing forces. The expanding 
activity of the new national funds is giving hope for a 
favorable future. 
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Footnotes 


1. The statistical indices were computed from: 1) Nauka 
Rossii segodnya i zavtra. Chast II (Science in Russia 
Today and Tomorrow. Part II), Moscow, ATsRAN, 
1992; 2) Nauka v Rossiyskoy Federatsii. Statisticheskiy 
sbornik (Science in the Russian Federation. Collection 
of Statistical Data), Moscow, Goskomstat RF, 1993; 
3) Nauka Rossii — 1994 (Russian Science — 1994), 
Moscow, TSISN, 1995. 


2. Obzor ekonomiki Rossii. Chast III (Review of 
Russian Economics. Part III). Moscow, Progress, 
Akademiya, 1995. Table A15, p 183. 


‘Secret City’ Arzamas-16 Seeks Western Contracts 


957A1000A Duesseldorf HANDELSBLATT in German 
26 Jul95 p6 


[Article by Prof. Dr. Jurgen Bock, Chair for Company 
Management at the technical College of Bochum and 
managing director of InnovationsBeratungsInstitute in 
Duesseldorf, and Dipl.-Kaufm. Jorg Weiss, project man- 
ager at the InnovationsBeratungsInstitute in Duessel- 
dorf: "A Previously Closed City Wants to Open Itself 
to the West. Research Potential of the Arzamas Think 
Tank Is Now Also Pursuing Civilian Goals") 


[FBIS Translated Text] The Russian technology city of 
Arzamas continues to play a leading role in atomic 
weapons research. Sacharov’s former domain is now 
offering a range of civilian services and is seeking 
partners from research and industry in the West. 


The transition to a market economy structure has also 
left deep tracks in former Soviet research facilities. 
Where previously generous government funds flowed, 
for example, to build the first atomic bomb, the manage- 
ment today must acquire research contracts and projects 
on its own and learn not only to pay lip service to con- 
version but also to practice it. 


Here is where the cooperation with the East-West 
Agency (OWA) —the Gesellschaft fuer Know-How- 
und Technologietransfer mbH from Duesseldorf—starts. 
The basis for this cooperation is a letter of intent signed 
in the autumn of 1994. This letter has already shown 
some effect. Accordingly, it was possible for the first 
time recently for representatives of the OWA to visit 
part of the research city Arzamas-16. This city is located 
430 km southeast of Moscow and not shown on maps. 
The representatives were also able to check the potential 
of technological cooperation at the city. 


Old habits to counteract spying die hard. Accordingly, 
when visiting the city that has been closed until recently 
(the preliminary work for a visit took more than 60 
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days), a strange combination of KGB behavior patterns 
and late-capitalist business manners are encountered. 


The trip starts in Moscow in a sleeper car specially 
reserved for Arzamas. Following a nighttime trip, the 
car is unhitched at a small stop. A chief of protocol who 
has obviously spent some time in the American partner 
institute in Los Alamos greets the delegation in fluent 
American English. The trip to Arzamas continues in a 
new Ford Transit through forests with an intermediate 
stop at the statue of the patron seint of Arzamas. It 
is strange to pay homage to a local saint who has 
accompanied the research of such worldly projects as 
laser cannons and the first Russian atomic bomb. The 
prototype of the bomb was produced in Arzamas. 


Upon reaching the edge of the institute grounds, a strict 
inspection is held. The delegation awaits the release of 
visitor passes in a vestibule closed both front and back 
by iron bars. During this time, guards carrying machine 
pistols leave no doubt that they take their job seriously. 
The city itself comprises 30,000 institute employees and 
their family members. The city has a somewhat sparse 
infrastructure. There are only a few shops with a small 
movie house or theater and a sports field. 


The research center is the main employer of the city. 
However, the chances of getting a job there are very 
slim. This was emphasized by the General Director of 
the institute, Prof. Belugin. He is having great troubles 
preventing the total salary he owes his employees from 
growing to be too large and is scrambling to prevent lay- 
offs. Despite this, the woman working at the reception 
desk at the hotel has already been waiting two months 
for her salary. To earn extra money, she sells Russian 
souvenirs to arriving delegations. 


Ignoring the fact that Arzamas-16 is still playing a 
leading role in atomic weapons research, the city has 
diversified considerably into civilian areas in recent 
years. A summary of the current range of activities in 
Arzamas-16 includes the following: 


e Nuclear energy and nuciear fusion technology 
e Laser technology 

¢ Medical technology 

e Delivery technology (crude oil and natural gas 
delivery) 

High-temperature and high-pressure experiments 
Equipment development at high voltages and fre- 
quencies 

Experiments to record high-speed processes 
Experiments on the safety of nuclear power plants 
Magnetic field experiments 

Laser development 
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¢ Experiments in the areas of electronics, optoelec- 
tronics and computer technology 

¢ Material technologies including the development 
of new materials. 


The leadership at Arzamas sees in the number of ac- 
tivities particularly perspective starting points for coop- 
eration with western companies and research facilities 
in the areas below. In this respect, some finished tech- 
nologies and products and some technologies still to be 
finished in joint research work are available. 


¢ Medical technology 
e Laser technology, and 
¢ Materials and bonding techniques. 


In medical technology, for example, artificial lenses of 
leuko-sapphire are being produced in the city’s own 
laboratory. In this process, the material is produced 
by means of vacuum crystallization (the production of 
other crystals is also possible). These artificial crystals 
are machined and processed essentially using laser 
tools. The advantages of this type of lens, primarily as 
compared to plastic lenses, consist of the long shelf life, 
the high optical quality, the fact that contra-indications 
or rejection reactions have not appeared by now, and the 
broad range of refractivity (3 to 50 diopters, production 
is possible at intervals of one diopter). 


In the areas of laser technology, the development of 
laser scalpels, spectrometers, analyzers and a laser 
camera are worth mentioning in particular. The scalpel, 
optionally based on a CO, or helium-neon laser, was 
developed as a prototype and is to be manufactured 
in series production and then sold with the help of 
western partner. The spectrometer can be used in 
medical diagnostic procedures of spectroscopy and of 
gas analysis. For gas analysis, for example, experience 
has been gathered with NH, (to 1 ppm), SO, (to 
1 ppm), ozone, freon and ethylene (to 0.1 ppm). 
The unit operates continuously and, when programmed 
appropriately, can even provide data, for example, 
according to the regulations of the Federal Pollution 
Control Law (half-hour, 24-hour averages, and the like, 
for SO, SO,, NO,, etc.). A prototype is also available 
for this device. This device is to be manufactured and 
sold together with a partner. 


In conjunction with the laser spectrometer, a gas ana- 
lyzer was developed. This analyzer is particularly suit- 
able for detecting hydrocarbon compounds—e.g., in the 
event of pipeline leaks. This device is transportable and, 
weighing about 100 kg, can also be used in a helicopter. 
As the He-Ne laser can only be used over a medium 
distance (100 to 150 m), and is also sensitive to in- 
terference, a DR (Deuterium-fiuoride) laser is currently 
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being developed. This laser is to operate properly over 
a distance of 300 m at a power consumption of 1.5 kW. 
This project was developed under contract to Gasprom, 
the Russian government gas company. 


Fast laser camera solves many problems 


Another device that can be used in many areas is the 
laser camera. It is intended to take pictures in the IR [in- 
frared] range or in temperature fields (e.g., to check the 
burner temperature in incineration ovens for minimizing 
the NO, emissions or to optimize energy consumption). 
In contrast to conventional devices (measuring range: A 
= 0.6 - 0.8 ym), the laser camera makes it possible to 
take pictures even in a band of A = 0 - 10.6 jzm. The 
high exposure speed (less than 10* 1/s), for example, 
also makes it possible to visually inspect the machining 
State of workpieces during machining with laser tools 
(e.g., a laser milling machine). Fields of application 
also include the determination of thermal losses from 
buildings (new Thermal Utilization Regulation) or the 
optimization of combustion processes in, for example, 
engines. 


In the area of materials and bonding techniques, in 
particular, pressure vessels and pressure fittings are 
manufactured from high-quality steels and offered for 
sale within the framework of conversion for the West 
German and European market. The vessels and fittings 
meet international standards and can be manufactured 
inexpensively as a result of the low price for high- 
quality steel and the high manual work content involved 
in the manufacture. This advantage also applies to the 
manufacture of aerosol filters. In addition, bimetallic 
and trimetallic compounds are explosive welded at 
the Institute. For example, the compounds of steel- 
titanium, steel-aluminum and steel-copper, and ceramic/ 
metal composites are also created. Devices for different 
complicated welding processes are also produced. 


Sakharov’s former domain thus provides something 
more than just nuclear technology today and is open 
for cooperation with representatives of science, research 
and industry from the west. 


Problems and Future of Russian Oceanographic 
Research 


957A0975A Moscow POISK in Russian 
No 29-30, 28 Jul 95 p 5 


[Interview with Sergey Lappo by Svetlana Bykova: "An 
Ocean of Oceanological Problems") 


(FBIS Translated Text) This is not the first year that 
the situation developing in basic sciences is alarming 
Russian scientists. The lack of adequate funding and 
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lack of demand for the accumulated intellectual po- 
tential are the typical distinctions of its present con- 
dition. People involved in science have been trans- 
formed into just about the lowest paid category of 
workers. However, even under the harsh conditions 
of absence of funding minimal, research is continu- 
ing, and ideas are not becoming extinct. We learn 
how one of the RAS [Russian Academy of Sciences] 
institutes — Institute of Oceanology imeni P. P. Shir- 
shov — is managing from a conversation of our cor- 
respondent Svetlana Bykova with its director, Pro- 
fessor Sergey Lappo, doctor of physicomathematical 
sciences: 


{Lappo) Our colleagues are not studying merely the 
attractive romanticism of distant travel, they are working 
on problems that are important to development of 
mankind. In the year 2020, 70 percent of the earth’s 
population will be living in a 60-kilometer coastline 
area Of an ocean or sea. Up to 90 million tons of 
fish are caught on our planet each year. Petroleum and 
gas mining from the ocean floor yieids $130 billion, 
and countries obtain another $100 billion from seashore 
and cruise tourism. We have to add $100 billion from 
maritime shipping. In all, the world oceans contribute 
$600 billion dollars annually to mankind. 


But there is also a considerable detriment. The ocean 
generates disasters, to overcome the consequences of 
which about $100 billion must be spent annually. The 
nature of these phenomena, forecasting them, and the 
impact of anthropogenic factors on ocean life is what 
our scientists — biologists, physicists, geologists, and 
many other specialists — are studying. 


[Bykova] A large and highly qualified staff is needed 
for such a volume of problems. 


[Lappo] We have about 2000 people. As to their 
level and creative potential, the following figures speak 
for themselves: The Russian Fund for Basic Research 
allocated 62 grants to institute scientists last year. This 
is considerably more than for other Russian institutes 
involved in research in the field of earth sciences. Of 
this number, 43 grants are continued this year, and 25 
additional ones have been received. 


The Soros International Research Foundation has given 
institute scientists 37 grants, 12 of which for 1995. 
We have nine grants from the European Research 
Union, there are grants from the NATO Foundation [or 
fund), United States State Department Foundation [or 
fund], the J. and C. MacArthur International Research 
Foundation, and others. Ail this leads us to expect that 
even this year the institute can start to organize the first 
section of the "World Ocean" International Institute. 
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Thanks to funds allocated to us by international foun- 
Gations, mainly the Soros Foundation, 75 of our staff 
members participated in 32 international conferences 
and symposiums on oceanology. 


[Bykova] What if this support did not exist? 


[Lappo] The RAS is not in a position to finance 
any trips for our specialists to attend international 
scientific forums. In general, the RAS financial planning 
administration has reduced basic funding of our institute 
each quarter since the end of 1994, The institute 
received 70 percent of what had been promised in 
the fourth quarter of last year, 50 percent in the 
first quarter of this year, and only 38 percent in 
May, after the usual indexation. This was no longer 
the crisis situation to which, as they say, we have 
become accustomed; it raises the question of whether 
the Institute of Oceanology can survive for more than a 
few months. 


The situation is aggravated by the fact that there is 
disruption of continuity of generations in science. There 
has been a dramatic decrease in the number of graduate 
Students, fewer and fewer dissertations are defended. In 
1994 not a single doctoral dissertation was defended. 
But even young scientists who have "settled down" do 
not stay long at the institute; because of the minuscule 
irregular wages they abandon research and go to work in 
firms, in commerce; they go abroad. This could destroy 
in @ short time everything that had been created and 
formed for decades, that the staff had bravely preserved 
for the last difficult years. The loss of scientific schools, 
discontinued development of promising technologies 
of fundamental importance to basic science, national 
defense, environmental protection and the economy will 
hit the people more than mundane shortages. 


Fortunately, an RF [Russian Federation] government 
Gecree has moved the situation from a standstill: in June 
we received 680 million of the 700 that was owed to us 
from the budget. This is the minimum that will be spent 
instantaneously on debts incurred by building upkeep, 
wages.... It is good that we have no rent to pay; the 
building belongs to RAS, but the bills for municipal 
services total 100-120 million rubles [R] per month. 
And 300 are needed for roof repairs. And we cannot 
do without them: not only we but also the equipment 
would be flooded. The total estimate for repair of the 
building exceeds R1.2 billion in last year’s prices. 


Our research would be impossible without a research 
fleet. Yet, as we know, it requires constant attention: 
repairs, painting, outfitting. We have several ships, in- 
cluding such famous ones as Mstislav Keldysh, Vityaz, 
and Dmitriy Mendeleyev. Not a single kopek has been 
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received this year of the R450 million per month needed 
to keep these vessels afloat. 


[Bykova] After all, the ships are made of iron; they 
will probably last until times are better, whereas people 
need to eat and drink every day. If a job, even a beloved 
one, does not provide food, the day will come when the 
most undemanding person used to his work realizes that 
a change must be made in the point of application of 
his efforts.... 


{[Lappo] That is what concerns me. Delays in paying 
wages and inflation are driving our staff out on the 
street. This summer, 80 percent of the staff took unpaid 
vacations. Of course we offer compensation, but it is no 
longer the same money or the same psychological state. 
In June we began to receive slightly higher wages, but 
still cannot make payments for the academic titles of 
candidates and doctors of sciences. 


{[Bykova] What is the solution? 


{Lappo) Either not to pay anyone and wait until funds 
are received for this purpose from RAS, or pay only 
those whose departments have economic contracts. But 
such discrimination has a destructive effect on group 
morale. It generates false rumors. The only salvation is 
full disclosure. We carried out a comprehensive analy- 
sis of all funds received at the institute: from the state 
budget, grants, economic contracts with various agen- 
cies, including the Ministry of Science, and Ministry 
of Environmental Protection. We analyzed how much 
our department and each of its staff members earned 
abroad, how many have published. And we submitted 
all this data to the entire staff so that each could see 
who contributed to the institute’s cashbox. And we said 
that if people do not earn money themselves, we are not 
in a position to change anything in this situation. 


Poverty disrupts development of work, it affects re- 
search, and diminishes contacts; after all, the lack of 
funds means that one cannot send a telegram, travel on 
a work assignment, or make arrangements for an inter- 
city phone conversation. According to our Spartan es- 
timates, an average of about 100,000 rubles per month 
per person should be provided for these purposes. 


[Bykova] And what do you have? 


[Lappo} Crumbs. And no equality is anticipated. There 
are laboratorsies that earn much money. The Institute is 
not in a position to equalize wages of others at its own 
expense, because it has the right to take for itself 20 
percent of a grant or economic contract for overhead. 
And it should not get more, because equalization 
deprives people of an incentive for initiative, but one 
must bear in mind that success of research depends not 
only on one’s own labor but also on the work of one’s 
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co-workers. The same biologists for which there is today 
a high demand, for which reason their income is higher 
than everyone else’s at the Institute, rely on physicists, 
geologists and other specialists in their work. 


[Bykova] Is there a light at the end of the tunnel? 


[Lappo} We survived the April crisis thanks to the 
contract with the Ministry for Extraordinary Situations. 
The contract for work at the site of the sinking of the 
Komsomolets submarine brought us R1.7 billion (the 
entire contract amounts to R2.3 billion). This is our 
fourth year on that job, and it is going well: government 
awards have been bestowed for the work of seven of our 
co-workers. 


We hope that RAS will get some money this year. 
A decree of its presidium lists priorities for which 
funds will be given first of all: wages, upkeep of 
buildings, and then seismology and instrument building. 
Obviously, funds are needed to maintain hospitals, go 
on expeditions, build and repair ships. We have been 
promised about R3 billion this year for the latter — 
repairs. It is not a large sum, but two of our vessels, 
Shelf in the Baltic and Aquanaut in the Black Sea, 
will be financed. This is extremely important for us; 
after all, being unable to operate large ships in recent 
times, we are working on small ones, with 300-400 ton 
displacement. They cannot hold many people aboard, 
t t they can be used to take the environment’s pulse 
and for monitoring. 


It is paradoxical that, despite the drastic reduction in 
funds for trips abroad, they have been more numer- 
ous. Before, people were sent in accordance with the 
schedule of allocations, but now they obtain their own 
funding through various international foundations, and 
they travel at the expense of the host nation. And this is 
not a kindness to us the pocr ones, but appreciation of 
our research results; people want to know about them. 
Last year, there were more than 80 foreign scientific 
missions tc our institute, including some for the largest 
international meetings. What do they give us? Again it 
is money: upon learning about the level of our capa- 
bilities, partners are prepared to pay for collaboration. 
For example, our deputy director, Mikhail Vinogradov, 
RAS academician, received equipment worth $30,000 
On an international grant for the study of the Black Sea, 
while another furnished equipment for probing the sea 
floor worth $250,000 to thc the Southern Department in 
Gelendzhik. 


Sometimes the contacts take on other forms: last year 
there was a joint 2-month scientific expedition under 
the supervision of Academician Aleksandr Lisitsyn with 
colleagues from Cambridge University. The English 
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allocated 400,000 pounds sterling for the expedition 
aboard our ship. 


Incidentally, there is yet another way to attract funds: 
rental of our ships for research expeditions. They were 
built 5 years ago and have unique equipment. We cannot 
afford to work aboard ourselves at the present time. 
We lease them through a Canadian travel agency for 
cruises in the Southern Hemisphere, and use the money 
to repair these ships so that they are ready for at 
least a short scientific expedition. Last year, there was 
an expedition to the Mediterranean aboard Akademik 
Vavilov funded in this way. At that time, acoustic 
tomography of its waters was carried out under the 
supervision of Academician Leonid Brekhovskikh. 
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Of course, we have to make a move, but the agencies’ 
orders are of momentary interest. They are not con- 
cerned with the problem of global climate changes, but 
the government must take into consideration both the 
effect of ozone holes over Antarctica and shifting of 
the boundaries of permafrost zones. Without global ob- 
servations of these phenomena mankind could, in time, 
be exposed to some factor that would lead to devas- 
tating consequences. The government must spend suf- 
ficient funds on science to carry out the most essential 
research. We do not need many expeditions lasting 6 
months, we shall manage with fewer and shorter ones, 
but in any case a minimum number of studies must be 
subsidized. The ocean generates a sea of problems and 
one cannot take them lightly, or else they will sweep 
over us and choke us. 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














FBIS-UST-95-038 
22 September 1995 


Determining the Parameters of a Laser Gyroscope 
Measuring the Earth’s Rotational Velocity 


957A1047A Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA: FIZIKA, ASTRONOMIYA in Russian 
No 3, May-Jun 95 (manuscript received 27 Jul 94) pp 
81-88 


[Article by V. Ye. Zharov, V. A. Kraynov, S. N. 
Markova, M. V. Sazhin; P: K. Shternberg State Astro- 
nomical Institute; UDC 621.373.826] 


[FBIS Abstract] Laser gyroscopes may be used to study 
high-frequency variations in the angular velocity of the 
Earth’s rotation. This paper studies the characteristics of 
a laser gyroscope with a passive resonator to determine 
its applicability for this purpose. A schematic of the 
device is provided. The design of the laser gyroscope 
is described. The theoretical capabilities and theoretical 
limits of accuracy are determined. Sources of parameter 
fluctuations are examined. While this laser gyroscope is 
not very sensitive, it is sufficient to detect variations in 
the Earth’s rotation. Variations in laser frequency are 
not critical. Natural vibrations of the foundation do not 
affect the operation of the laser gyroscope. The main 
factor limiting the accuracy of the gyroscope is the 
instability of the foundation temperature. The quality 
factor of the resonator is experimentally determined to 
be a factor of 4-5 less than the theoretical value. A 
rather complex model is needed to consider the effect of 
thermal expansion. Figures 5; references 10: 6 Russian, 
4 Western. 


Energy Fluxes and Spectra of Neutrons With 
Energies 20-400 MeV Measured on Salyut-7 — 
Cosmos-1686 Orbital Complex 


957A0952A Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3 May-Jun 95 
(manuscript received 26 Jul 94) pp 248-253 


[Article by A. V. Bogomolov, S. N. Kuznetsov, I. 
N. Myagkova and S. P. Ryumin, Nuclear Physics 
Scientific Research Institute, Moscow State University; 
UDC 537.591.8] 


[FBIS Abstract] The overwhelming volume of published 
experimental data on the fluxes of albedo neutrons were 
obtained at a single geomagnetic latitude (42°) and most 
apply to the energy region < 20 MeV. Only scattered 
measurements have been made at other latitudes and 
in higher energy ranges. The Nega instrument, used in 
measuring neutron fluxes with energies > 20 MeV, was 
carried aboard the Salyut-7 — Cosmos-1686 space com- 
plex. It has greatly supplemented previously available 
information. The analyzed data were registered in April 
1987 when the orbital complex was in a circular or- 
bit at an altitude about 500 km and had an inclination 
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about 52°. The neutrons were registered with the Nega 
using a CsI(T1) scintillation crystal with a diameter and 
height 7.5 cm, on all sides surrounded by active antico- 
incidence protection by a plastic scintillator 2 cm thick. 
The entire system was scanned by one FEU-110 photo- 
multiplier. The instrument had three intervals of neutron 
energy release: 4.6-13, 13-26 and 26-65 MeV. Neutral 
particles were separated from charged particles and neu- 
trons were separated from gamma quanta. The objective 
was to ascertain the absolute levels of the neutron fluxes 
and their spectra as a function of geomagnetic latitude. 
Estimates are given for the latitude variation of neutron 
fluxes in the ranges 20-40, 40-60, 60-100, 100-200 and 
200-400 MeV registered on heavy satellites. These data 
are significant relative to analysis of radiation safety of 
manned space flights. Figures 2; references 16: 11 Rus- 
sian, 5 Western. 


Mars-94 Penetrator Gamma Spectrometer 
Experiment 


957A0952B Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3 May-Jun 95 
(manuscript received 13 Dec 93) pp 254-258 


[Article by Yu. A. Surkov, L. P. Moskaleva, O. S. 
Manvelyan, S. Ye. Zaytseva, G. G. Smirnov and A. 
G. Mityugov, Geochemistry and Analytic Chemistry 
Institute imeni V. I. Vernadskiy, Russian Academy of 
Sciences; UDC 523.031] 


[FBIS Abstract] The described gamma spectrometer ex- 
periment will make it possible to obtain qualitatively 
new information concerning the composition c, Martian 
rocks. Gamma spectrometry from an orbital vehicle will 
make it possible to obtain data on the compc;ition of 
rocks with a higher accuracy and higher spatial resulu- 
tion than previously for the greater part of the planetary 
surface. The gamma spectrometer mounted on the pen- 
etrator will determine the composition of the Martian 
bedrock subsurface rocks. Gamma spectrometry wiih a 
penetrator will be carried out for the first time. The ob- 
jective is determination of the concentratior:3 of natural 
radioactive and basic rock-forming elements: H, C, O, 
Mg, Al, Si, K, Ca, Ti, Mn, Fe, Th and U in a layer 
with a thickness 1-2 m. The instrument consists of a 
scintillation detection unit and a pulse amplitude ana- 
lyzer. It has its specifics related to development of the 
gamma spectrometer itself and assurance of its operabil- 
ity under such special conditions, as well as instrument 
Calibration and data processing. The developed ins.ru- 
ment operates in a temperature range from -50 to +50°C 
and withstands accelerations up to 500 g. Special atten- 
tion was given to choice of the crystal and photomul- 
tiplier. It was found that an instrument with a CsI(T1) 
crystal has a sufficiently high resolution, superior to a 
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crystal of the bismuth germanate type. The selected pho- 
tomultiplier, the FEU-118, was much superior to other 
possible choices. The optimum crystal size is 50 x 50 
mm. Figure 2 is a block diagram of the spectrometer. 
The gamma spectrometer for the penetrator is briefly 
described, some methodological aspects are considered 
and computations of instrument response are presented. 
Figures 5; references 4: 1 Russian, 3 Western. 


Fluxes of Heavy Nuclei in October 1989 Measured 
on Cosmos-2048 Artificial Earth Satellite 


957A0952C Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3 May-Jun 95 
(manuscript received 8 Jun 94) pp 259-262 


[Article by D. A. Zhuravlev, M. A. Kondratyeva and 
Ch. A. Tretyakova, Nuclear Physics Scientific Research 
Institute, Moscow State University; UDC 539] 


(FBIS Abstract] The article gives the results of estimates 
of fluxes of nuclei of the group CNO, NeMgSi and Z 
> 14 with energies greater than 50 MeV/nucleon. There 
were four increases in the intensity of particle fluxes on 
19, 22, 24 and 29 October 1989. The total particle flux in 
three of these events was registered. During the period 
17-26 October 1989, during this powerful solar proton 
event observed by the Cosmos satellite, two stacks of 
layers of dielectric track detectors were exposed. One 
stack was assembled of layers of cellulose nitrate and 
registered ions with charges Z 2 6; the other consisted 
of layers of triacetate and registered ions with charges Z 
2 10. These were protected against solar UV radiation 
by films of aluminized dacron 10 jm thick. Each of the 
stacks consisted of 9 layers of detectors and two copper 
screens, each with a thickness 1,000 um. One screen 
was positioned between the fifth and sixth and another 
between the seventh and eighth layers of each of the 
stacks. Each of these stacks is described in detail. The 
satellite flew at altitudes 204-269 km in a circular orbit 
with an inclination 62.8°. The results of determination 
of exomagnetospheric fluxes of ions of carbon, oxygen, 
neon, magnesium and silicon with energies 70-90 MeV/ 
nucleon are given, as well as the energy spectra of ions 
with Z 2 6 and ions with Z 2 10 in the energy range 50- 
130 MeV/nucleon. Figures 3; references 9: 3 Russian, 
6 Western. 
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Characteristics of Combustion Products Plume 
From Launched Rocket 


957A0952D Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3 May-Jun 95 
(manuscript received 1 Feb 94) pp 263-267 


[Article by V. I. Romanov, Applied Geophysics Insti- 
tute, RF State Committee for Hydrometeorology and 
Environmental Monitoring; UDC 533.6.011) 


(FBIS Abstract) The physical picture of formation of the 
exhaust plume formed at the moment of booster launch 
is examined. Its parameters are determined by the ther- 
mophysical properties of the fuel combustion products, 
conditions of plume formation, temperature and wind 
speed in the surface layer, as well as the dynamic char- 
acteristics of the rocket immediately after its launch. 
These characteristics determine the total time of plume 
formation. Since the escape of gases at launch occurs 
downward, the sole dynamic component determining the 
initial velocity of discharge is Archimedes force and 
plume formation ends after the pressure of its gases be- 
comes comparable to ambient pressure. The equations 
of conservation for macroscopic quantities of the dis- 
charge at short time intervals are examined in order to 
determine the gas- dynamical, geometric and concentra- 
tion characteristics of the launch plume. The mass of the 
discharge increases due to engine operation with a given 
discharge rate and due to the entrainment of ambient air. 
With these considerations taken into account a system 
of differential equations is derived for describing the be- 
havior of the plume of combustion products arising at 
the launch site during the first seconds of rocket engine 
operation. The results of computations of the geometric, 
thermodynamic and concentration characteristics of the 
gaseous plume during launch of an Energiya booster are 
given. Figure 1 schematically represents the pattern of 
formation of launch plumes for the case of escape of 
exhaust products through 3 gas outlets; Figs. 2-5 show 
the results of calculations of the gas-dynamical and geo- 
metric characteristics of the combustion products of the 
considered booster. Figures 5; references 3: 1 Russian, 
2 Western. 


Increasing Noise Immunity of Spacecraft Attitude 
Control Ion Sensor 

957A0O9S2E Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3, May-Jun 
95 (manuscript received 1 Sep 93) pp 279-285 


[Article by K. I. Saulin and M. B. Sukhovoy, Energiya 
Scientific Production Association, Kaliningrad; V. V. 
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Skvortsov and A. A. Uspenskiy, Central Aerohydrody- 
namic Institute, Zhukovskiy; UDC 533.9.07] 


(FBIS Abstract] Attitude control ion sensors were in- 
troduced over 25 years ago and certain significant defi- 
Ciencies were corrected during that time. However, an 
uncorrected phenomenon has been the appearance of 
a considerable change in the steepness of the angular 
characteristic in some (mostly shaded) orbital segments 
persisting for up to 10-20 minutes, an effect which im- 
pairs the normal process of spacecraft attitude control 
and increases expenditure of the working medium. In- 
flight determination of the cause was unsuccessful and 
therefore it had to be reproduced in the laboratory in or- 
der to develop an improved sensor sensing element. The 
experiments were carried out in a flow of rarefied syn- 
thesized plasma which could be regulated in the range 
6-15 km/s with the required concentrations of charged 
particles and electron and ion temperatures. Real sen- 
sors were used in the experiments. The flow parameters 
were monitored by probes and an electrostatic analyzer. 
Nitrogen was used as the working gas and the pres- 
sure in the apparatus during source operation was about 
1 x 10° N/m*. This simulation made possible develop- 
ment of a new attitude control ion sen or correcting 
the mentioned deficiency. The detailed results of these 
experiments for reproduction of the plasma flow, corre- 
sponding to flight conditions in the ionosphere, as well 
as in situ effects of a change in the steepness of the 
angular characteristic of the ion attitude control sensor 
with a standard distribution of potentials across its elec- 
trodes, are presented. The results of development work 
and study of ion sensors with increased noise immunity 
and a widened scanning swath also are cited. Figures 5; 
references: 8 Russian. 


Research on Radiation Protection Effect of 
Space-Charged Glass Aboard Cosmos 2229 
Artificial Earth Satellite 


957A0952F Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3, May-Jun 
95 (manuscript received 18 May 94) pp 286-288 


[Article by V. V. Tsetlin, Biomedical Problems Institute; 
T. K. Paviushkina, State Glass Institute; V. I. Redko, 
Space Vehicle Scientific Research Test Center; UDC 
$39.124.17:539.12] 


(FBiS Abstract] The doses behind glass plates on the 
surface of the Cosmos-2229 satellite were measured for 
the purpose of determining the protective effect of an 
electric field in charged glass. The glass was charged 
for 2 weeks prior to installation on the satellite. The 
mean atomic number of the glass was 10 +/- 2 with a 
specific density 2.5 g/cm’. The rectangular glass plates 
measured 10 x 20 mm and were 0.5 mm thick. The space 
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charge in the plates was created by irradiation in a U-30 
linear electron accelerator. The mean electron energy in 
the beam was 0.9 MeV. During irradiation the current 
of electrons incident on the sample was monitored and 
registered, as was dose intensity behind the sample. The 
irradiation of each sample was with a mean current 
density of the electrons incident on the glass plate 
0.01 pA/cm*. The dose created by cosmic radiation 
behind the charged plates was 25-45 percent lower than 
the dose behind uncharged glass plates of the same 
composition. It was established that volume radiation- 
induced electrification will make it possible to increase 
the protective properties of glass optical coverings by 
a factor 1.3-1.8 without an increase in the thickness 
of the glass plate and therefore without an increase 
in its weight. This article represents continuation of 
an earlier paper by the authors entitled "Reduction 
in Dose Intensity of Electric Radiation Behind Layers 
of Charged Dielectrics" in ATOMNAYA ENERGIYA, 
Vol 74, No 2, pp 163-165, 1993, to which a number of 
important references are made. Tables 1; references: 9 
Russian, 7 Western. 


One Method for Refining Spacecraft Maneuver 
Control Parameters 


957A0952G Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3, May-Jun 
95 (manuscript received 14 Dec 94) pp 292-297 


[Article by V. V. Betanov and V. G. Yashin, Military 
Academy imeni F. E. Dzherzhinskiy; UDC 629.7.015] 


[FBIS Abstract] In writing algorithms for refining con- 
trol parameters for variants of a maneuver when the 
number of control parameters (including the arguments 
of latitude of points of imparting of impulses) is greater 
than or equal to the number of orbital elements to be cor- 
rected it is customary to use a scheme for the simultane- 
ous refinement of all the control parameters. However, 
this problem can be deali with best by a new method 
for solving the pertinent system of nonlinear equations 
which has been assigned the name "most rapid retrieval 
of correlations.” This new method for refining the con- 
trol parameters is described in detail and illustrated in 
specific examples. The use of the most rapid retrieval 
of correlations method makes it possible to: convert a 
number of maneuvering problems from those solvable 
with a maximum possible approximation into a series 
of problems which can be solved precisely; deviate as 
little as possible from the energy-optimum parameters 
of maneuver control found in the zero approximation; 
as a result of discontinuation of a separate method for 
refining the control parameters, increase the accuracy 
and on-line character of solution of maneuvering prob- 
lems; due to its universality, increase the reliability of 
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refinement of the control parameters in all two- or three- 
impulse maneuver variants and extend it to other types 
of spacecraft maneuvers. In addition, the possibility of 
use of weighted coefficients in the most rapid retrieval 
of correlations method will make it possible, without 
changing the algorithm for refining the control param- 
eters, to solve variants of maneuvers with a stipulated 
moment of first activation. Tables 1; references: 4 Rus- 
sian. 


Compensation for Image Motion in Orbital System 
for Scanning Earth’s Surface 


957A0952H Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3, May-Jun 
95 (manuscript received 20 Dec 93) pp 307-311 


[Article by V. Ye. Gertsman and A. Ya. Smirnov, 
Physical Optics and Optics of Lasers and Information 
Optical Systems, St. Petersburg; UDC 629] 


[FBIS Abstract) A high-resolution optical system (tele- 
scope and receiver of the optical image) for scanning of 
the Earth’s surface, rigidly coupled to a space vehicle in 
a near-circular orbit, is examined. In a standard mode 
its optical axis is program-oriented at stipulated sur- 
face points. The receiver is a rectangular CCD [charge- 
coupled device] matrix or an assembly of several such 
matrices operating in a time delay and charge accu- 
mulation mode. Taking the high system resolution into 
account, the accumulation mode imposes high require- 
ments on image motion in the focal plane. The motion 
velocity components along the CCD matrix columns and 
rows must be maintained with such an accuracy that ran- 
dom image shifts in the accumulation interval do not ex- 
ceed a few nanometers. This problem is solved using a 
system for compensating for image motion, usually con- 
structed in two steps, which are described in detail. This 
makes it possible to derive equations for the correlation 
between image motion in the focal plane of the system 
and the motion of the space vehicle in a near-circular 
orbit and the Earth’s diurnal rotation. Estimates also can 
be made of the components of the angular velocity of 
the vehicle necessary for ensuring motion of the image 
with a stipulated velocity relative to the detector CCD 
matrix. In order to ensure uniform motion of the image 
along the columns of the CCD matrix of such a system 
for scanning the surface it is necessary that the space- 
craft be rotated with a variable angular velocity both 
about the axes orthogonal to the line of sight and about 
the line itself. The derived formulas make it possible 
to estimate the programmed values of the angular ve- 
locity components of the vehicle as a function of the 
sighting conditions, optical system characteristics and 
relative image quality of different points in the frame. 
The results can serve as a basis for solving the problem 
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of optimization of the combined system for compensa- 
tion of image motion. Figure 1; tables 2; references 4: 
2 Russian, 2 Western. 


Mechanical Analogue of Spacecraft Having Liquid 
Masses Aboard In Its Active Flight Segments 


957A0952I Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3, May-Jun 
95 (manuscript received 1] Aug 93) pp 312-316 


[Article by N. Ya. Dorozhkin and V. I. Stolbetsov, 
Central Machine Building Scientific Research Institute, 
Kaliningrad; UDC 629.7.2]} 


[FBIS Abstract] The construction of a mechanical ana- 
logue of a spacecraft having aboard cavities filled with 
a fluid is examined. The behavior of this fluid is con- 
sidered in those flight segments in which the liquid- 
propellant engine operates (propulsion, correction, de- 
celeration). In the considered problem it is assumed 
that the spacecraft contains only one cavity having two 
planes of mass-geometry symmetry in common with the 
spacecraft. In this study of the perturbed motion of a 
spacecraft with liquid masses aboard the vehicle is rep- 
resented by a mechanical analogue in which each mode 
of oscillations of the fuel in the tank corresponds to an 
oscillator in the form of a mathematical pendulum or a 
mass On a spring with appropriately selected parameters. 
Several analogue variants are examined and it is shown 
that if the force effect of one or several modes is re- 
duced solely to a pair of forces the use of this analogue 
becomes impossible due to the fact that in this case 
the oscillators must be positioned at infinite distances. 
A more general model of the mechanical analogue i: 
therefore proposed which also makes it possible to take 
into account modes whose force effect on the tank walls 
is reduced essentially to a pair of forces. The equations 
of perturbed niotion of the proposed mechanical ana- 
logue are derived and analyzed. Figures 2; references 8: 
5 Russian, 3 Western. 


Background Gamma Radiation Fluxes in Energy 
Range 0.1-2.0 MeV on Mir Orbital Station 


957A0952J Moscow KOSMICHESKIYE 
ISSLEDOVANIYA in Russian Vol 33 No 3, May-Jun 
95 (manuscript received 1 Mar 94) pp 332-335 


[Article by K. F. Vlasik, A. M. Galper, V. M. Grachev, 
V. V. Dmitrenko, S. V. Krivov, V. I. Lyagushin, S. I. 
Suchkov, S. Ye. Ulin, Z. M. Uteshev and Yu. T. Yurkin, 
Moscow Physical Engineering Institute; UDC 621.014) 


{[FBIS Abstract] In many cases for different kinds 
of research on the Mir station it is necessary to 
know and take into account the background conditions 
(background fluxes of low-energy gamma radiation) 
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existing aboard the station. This level is governed 
by such factors as station mass and configuration, 
geographic location of station, solar activity and the 
presence of artificial radioactive sources aboard. The 
principal purpose of the experiment made with the 
Xenia gamma spectrometer was study of burst gamma 
radiation, including solar, in the energy range 100 keV-8 
MeV, as well as measurement of the background fluxes 
of low-energy gamma radiation. The observations were 
initiated in July 1990 and are still continuing (data are 
registered for only 2-3 hours of instrument operation per 
day). The Xenia spectrometer is in a special niche of the 
Kristall module, part of the Mir station. The positioning 
of the instrument in the module and station is indicated 
in Fig. 1. The spectrometer aperture is about 3 = sr, 
so that virtually the entire orbital station is in its field 
of view. Figure 2 illustrates the background spectrum 
of gamma radiation in the neighborhood of the equator. 
The high background level is attributable to the presence 
in the spectrometer aperture of the great mass of the 
Station, which is a target for the fluxes of high-energy 
charged particles existing in circumterrestrial space. As 
a result of their interaction there is a multiplication of 
particles and an increase in the radiation background. 
Several other significant measurements were made. For 
example, a gamma radiation excess in the energy range 
170-260 keV was traced to the presence of a Cs!’ 
artificial radioactive source in the uranium container 
of the transport ship; data registered before and after 
transport ship docking are cited. Figures 4; references 
6: 1 Russian, 5 Western. 


Aspirations of Russian Engine Builder EnergoMach 


957A0886A Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French 
No. 1523, 16 Jun 95 p 52 


[Article by Christian Lardier: "Aspirations of Russian 
Engine Builder EnergoMach": "EnergoMach Is Launch- 
ing New Rocket-Engine Projects for Russian and Amer- 
ican Launchers") 


([FBIS Translated Text] NPO EnergoMach, which built 
the engines that power most Russian rockets, has 
designed a series of new engines destined both for 
modernization of Russian launchers and for export. 
The renowned manufacturer, based in Khimki (near 
Moscow), has also developed the proposed Rikcha 
minilauncher in collaboration with the Makeiev state 
center of Miass near Chelyabinsk that has built all the 
submarine-launched [ballistic] missiles (SLBMs). 


It’s an all-new rocket, which can be launched from 
the ground (at Plessetsk, Svobodny or Kapustin Yar), 
from a ship, or from a floating platform. Weighing 
64 [metric] tons at launch, it measures 24.5 meters 
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in height and 2.4 meters in diameter. The two stages 
have a unique propulsion system. The engines, running 
on oxygen and liquid methane (concentration of 92- 
96 percent methane in natural gas), differ only in the 
size of the injector tube. The first stage has six RD- 
169 engines each generating 15 tons of thrust (on the 
ground), for total thrust equalling 90 tons at lift-off. 
The 1,470-kg engine ensemble has been designated the 
RD-190. The upper stage is equipped with an RD-185 
engine delivering 18.3 tons of thrust. The launcher will 
be able to place satellites weighing 300-1,700 kg into 
orbit for $10-11 million (50-55 million francs [Fr]}), or 
$8,000 per kilogram. 


Cost of development is estimated at $135 million 
(Fr675 million), with the first flight scheduled for 
1999. According to Igor Klepikov, engineer-in-chief 
at EnergoMach, this project is open to international 
cooperation partners. 


Meanwhile, the engine builder is also working with the 
Americans on the RD-180 for Lockheed-Martin’s Atlas- 
AR, the RD-191 for McDonnell Douglas’s Delta, and 
the RD-120M for PacAstro’s Pac2 and OSC/Rockwell’s 
X-34. The RD-180 is an RD-170 with two combustion 
chambers delivering 424 tons of thrust. Ground tests 
have already commenced, and the liquid oxygen pump 
will be built this year. 


The RD-191 is a one-chamber RD-170 with 210 tons 
of thrust. Incorporating 60 percent of the RD-170’s 
hardware, it can be developed within 3.5 years. The 
RD-120M, a spinoff of the RD-120 for the Zenith rocket 
(short nozzle), it delivers 89 tons of thrust. EnergoMach 
is studying the possibility of installing it on the first 
stages of the PA-2 (with the second stage taking a 
11D58M engine from NPO Energya), the X-34, and 
the first stage of the Soyuz-M launcher (with the fourth 
Stage taking an RD-161). 


Finally, EnergoMach is considering production of the 
RD-704 with 200-250 tons of thrust. This one-chamber 
version of the tripropellant RD-701 could be developed 
in 5 years for the Angara launcher and the Maks shuttle. 


Khrunichev Unveils Angara Launcher 


9S7AO886B Paris AIR & COSMOS/AVIATION 
INTERNATIONAL in French No. 1523 16 Jun 95 p 50 


[Article by Christian Lardier: "Khrunichev Unveils 
Angara Launcher. The Angara, Khrunichev’s Future 
Heavy Russian Launcher, Will Be Launched from the 
Plessetsk Facility After the Year 2000") 


{[FBIS Translated Text] The Russian Federation is cur- 
rently modernizing its launchers. The Soyuz-U rocket 
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will be replaced by the Rus launcher in 1997, Cos- 
mos will become the Vzliot in 1998, and Proton will 
give way to the Proton-M in 1998. Also, the new heavy 
launcher Angara is expected to go into service after the 
year 2000. It was in August 1994 that the Khrunichev 
space center won the contract to build it, following a 
call for bids by the RKA space agency. 


The Angara rocket, just unveiled at the [Le Bourget] air- 
space show, is a new launcher. It borrows technologies 
from the Zenith, Energya, and Energya-M launchers. 
A two-stage rocket that for the first time utilizes an 
arrangement of suspended tanks, it will be able to 
place 24 [metric] tons into low orbit or 3.5 tons into 
geostationary orbit. If equipped with a cryogenic third 
Stage, it can put 28-30 tons into low orbit and 4.5-5 tons 
into geostationary orbit. 


The rocket will lift off from the Plessetsk launch fa- 
cility, using the Zenith launch platform currently un- 
der construction, not the Svobodny facility as origi- 
nally planned. Launched from that base, Proton’s per- 
formance would have been degraded by 8-11 percent, 
whereas Angara, which will replace Proton, will equal it 
in its basic version. When Angara becomes operational, 
the first stage—a spinoff of the Zenith—will have an 
oxygen-kerosene fueled RD-174 engine (a spinoff of 
the RD-170), while the second stage will be powered 
by a cryogenic hydrogen-oxygen fueled RD-0120 en- 
gine. Twenty-five RD-174 have been built to date. This 
engine, which has already undergone 140 static tests, 
should be ready in 1996. It weighs 400 kg less than 
the RD-170 but has 5 percent greater thrust. The up- 
per cryogenic stage will be borrowed from the Proton- 
M. Weighing 3.4 tons empty, it carries 19 tons of 
(hydrogen-oxygen) propellant. The engine is a KVD- 
1M adapted from the one sold to India for its GLSV 
launcher. It offers 7.5 tons of thrust. Ground tests of 
the Angara are scheduled for 1998-1999, with the first 
flight planned sometime between 2000 and 2002. RKA 
has let it be known that the program is open to interna- 
tional cooperation. 


Coded Masks for X-Ray and Gamma-Ray 
Telescopes 


957A1041A Kiev KINEMATIKA I FIZIKA 
NEBESNYKH TEL in Russian No 4, Jul-Aug 95 
(manuscript received 4 Oct 94) pp 88-95 


[Article by L. G. Sodin, Radio Astronomy Institute, 
Ukrainian National Academy of Sciences, Kharkov; 
UDC 520.622] 


[FBIS Abstract] Modern orbital telescopes operating in 
the X- and gamma-ray ranges use entrance apertures 
of the coded masks type. The transverse dimensions 
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of the masks determine resolution, whereas the fraction 
of open sectors determines sensitivity for the received 
radiation. This makes it important to design a mask 
with prestipulated parameters. The literature on this 
subject, including earlier research by the author himself, 
has revealed that there is an approach for substantial 
generalization providing almost unlimited possibilities 
for designing extremely simple masks and retrieving 
matrices ensuring an ideal point scattering function. 
A new method for the synthesis of coded masks 
used as entrance apertures for X-ray and gamma- 
ray telescopes is accordingly proposed. The method 
is without restrictions on the freedom of choice of 
some important parameters such as sensitivity and 
resolution because it was found possible to synthesize 
coded masks (both rectangular and square) of virtuallv 
any dimensions. These masks can be characterized 
by any ratios of transparent and opaque pixels. The 
method also allows construction of so-called "self- 
supporting" masks. Together with previously known 
methods, the newly suggested methods make it possible 
to synthesize the best possible variant, although all 
possible construction variants have by no means been 
exploited. Masks with stipulated parameters can be 
designed by the trial and error method using the 
already written algorithms. References 12: 2 Russian, 
19 Western. 


SOVINFORMSPUTNIK Results 


957A1093A Moscow KRASNAYA ZVEZDA in Russian 
12 Aug 95 p4 


[Article by Andrey Garavskiy, KRASNAYA ZVEZDA 
correspondent: "Supertechnologies for the Economy") 


(FBIS Translated Text) It has so happened that all the 
laurels and honors have been received for the most 
part by manned cosmonautics. Unmanned space remains 
sort of in the shadows. Although precisely it accounts 
for most of the work in ensuring communications, 
transmission of TV programs, navigation and remote 
sensing of the Earth’s surface from space. 


In 1991 such well-known organizations as the TsSKB 
(Central Specialized Design Bureau, Samara), the 
Progress Plant, the Krasnogorsk Plant Joint-Stock 
Company, as well as a number of other defense 
enterprises, established the interbranch association 
SOVINFORMSPUTNIK. The strategic direction of its 
work came to be the use of space surveys for peaceful 
purposes. Earlier all work of this sort was done pri- 
marily in the interests of the Ministry of Defense and 
everything was strictly secret. Today, in accordance 
with the license issued to the SOVINFORMSPUTNIK 
interbranch association, this company has an exclusive 
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right to the use of space survey materials obtained by 
Russian satellites and their commercial dissemination. 


Two cameras are used in surveys in the interests of 
clients: TK-350 (topographic camera) and KVR-1000 
(high-resolution camera), carried aboard satellites of the 
Cosmos series. The resolution and high information 
content of these photographs has no equals in the world. 


The most important directions in the activity of the as- 
sociation are the performance of surveys and on a com- 
mercial basis taking high-resolution (two meters) space 
photographs; map production, including topographic, 
digital, thematic and special maps, as well as digital 
models of terrain relief; thematic processing of pho- 
tographs for the analysis of forest use, agriculture, ecol- 
ogy, hydrology, land use, mineral production and con- 
tending with catastrophes. 


At the present time association specialists are working 
on the development of multilayer geoinformation sys- 
tems based on digital thematic maps. The future unques- 
tionably belongs to such systems. 


The first results of the work of the interbranch SOV- 
INFORMSPUTNIK system convincingly indicate that 
space surveys for peaceful, conversion purposes may 
bring the country enormous advantages. 


Kvant Production Difficulties 
957A1092A Moscow PRAVDA in Russian 22 Aug 95 
pp 1-2 


[Interview between Marlen Kryukov, Rostov-na-Donu, 
and Vladimir Motin, director of the Rostov Kvant 
Plant: "In Foreign Molds. Sad Confession of Vladimir 
Motin..."] 


[FBIS Translated Text] 


([Motin] The partisans of Chubays, Gaydar, Fedorov and 
other builders of capitalism in our country are feeding 
us a line. They do not know this country and they do 
not want to know it. They nave in their hands ready- 
made Western molds froin which they are shaping our 
economy, morals and all our life, breaking it across their 
knee. This can be seen graphically in the example of 
our plant and the entire instrument making branch of the 
country. [So began the discussion with the director.) The 
Kvant Plant in its own way is a unique enterprise. There 
is none other like it in Russia. It makes optoelectronic 
instruments of a special category of complexity for the 
orientation and astronavigation of space vehicles. The 
shocks which our defense industry is experiencing are 
being experienced by us as well, and in excess. 


Recently I, as they say, was ready for the ground to 
open beneath my feet from a feeling of shame and 


SPACE SCIENCE AND ENGINEERING 35 


mortification. Near the local bus stop I saw a former 
engineer of ours. Tolkovyy was an engineer. He stood 
there with a hawker’s tray selling Snickers and some 
other things. He also saw me. We looked at one another. 
Such awkwardness. He reached out his arms and said: 
"Well, Vyacheslav Nikolayevich, I have become a street 
vendor. I had to feed my family somehow. I have a gang 
to support." We stood and talked a little. "If you only 
knew how fed up with all this we are. I see my work 
in my dreams. Will this nightmare end soon?" he asks. 
"T still run back to the plant." 


What could I answer him? He said everything as it is. I 
tell him, we will not lose hope. Here I did not play the 
hypocrite. Like I was without hope. Some specialists 
who have left the plant have already returned. They 
cannot live without it. Although 240,000-250,000 rubles 
[R] is now like a kopeck. 


[Kryukov] They say that without your navigation instru- 
ments not one spaceship could fly, not one ship could 
depart for sea. Apparently those who launched the re- 
forms set course without any instruments? 


{[Motin] That is exactly right. They have gone astray, 
they have entered a blind alley. In the world ocean 
there is a rescue system called COSPAS. A number of 
satellites in orbit receive SOS signals. Then the position 
of the ship in distress is pinpointed with great accuracy. 
Its coordinates are communicated to those ships which 
are located nearby. This COSPAS system cannot get 
by without our instruments. Here on Earth, however, 
it is a different story. For a long time now we have 
been sending SOS signals, but no one hears us. There 
is no response from those who undertook the reforms. 
Therefore one industrial enterprise after another will go 
to the bottom. 


[Kryukov] You are monopolists in your branch. The 
so-called market proponents probably have a special 
grudge against you? 

[Motin} Yes, we are monopolists. Although the in- 
struments which we produce can be made at other 
instrument-making plants. But not all the instruments. 
Specialization is necessary. The instruments themselves 
are very complex. Sometimes years are required for their 
mastery. So that it made no sense to build still another 
plant in the country when well-organized economic re- 
lations prevailed. 


[Kryukov] But one of the postulates of market prono- 
nents is that without competition there is no fo1 
movement. And you had no competitors. 


(Motin] A very questionable postulate. After all, we do 
not produce soap. There is someone to compete with. 
With the West. With the leading instrument-making 
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countries. And, it must be said, our instruments are not 
inferior to foreign ones and will not be. The West always 
has shown interest in them. They have corresponded to 
world standards and in many cases have been an order 
of magnitude better than instruments of the same class. 


{Kryukov} Well, since you have been monopolists you 
probably received and continue to receive more bumps 
and bruises than others? 


[Motin] The undertaken market reforms were wanting 
in professionalism and no common sense was used 
in thinking them out. There formerly was what could 
be called a directed economy. Enterprises and regions 
were strongly bound to one another by long-existing 
economic bonds. So was it possible to tear them apart in 
a flash? That is comparable to vandalism. The democrats 
began to cry that the market would put everything in its 
place. They have been shouting that almost a whole year 
now. And what have we got? 


For us, so-called monopolists, the collapse of the 
USSR and the rupturing of economic relations hit us 
mercilessly. And all the dogs were set on us. Although 
we had given no justification for this. Now we are 
feeling a lessening of interest in us and in the space 
complex in general. Although in all countries it is a 
market "item." In the West, exploiting this market, 
big money is being made. And we, being recently 
ahead, no longer are in the front ranks. Problems are 
accumulating. Already we are a little behind. And this 
dropping behind, in my opinion, will gain momentum 
if serious measures are not taken. 


[Kryukov] In what way is inattention to the plant being 
manifested that you say that there is not the former 
interest in you? 


[Motin] This is the way it has been expressed. One 
example. Whereas earlier we produced, figuratively 
speaking, several tens of instruments of a definite type 
each year, now it is only two or three. What does this 
say? The intensity of the work in the complex has 
decreased. There is no longer a need for such a number 
of instruments. But in any case we must produce these 
two or three instruments. So that they will not later say 
that it’s our fault if something falls through. But for the 
sake of two or three instruments of the same design we 
must, the same as before, keep on specialists and keep 
up the test facilities. If these specialists depart, if we 
destroy the base, at a later time, in case of necessity, 
we would not be able to produce them at all. You can 
see what may happen tomorrow if we do not think about 
these matters today. This is only one detail. 


[Kryukov] In general, the reorganizers long ago zeroed 
in on the military-industrial complex. Isn’t that so? 
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{(Motin) That's entirely true. It began to be eroded 
away with the declaration that no one is a threat to 
us. That the military-industrial complex is parasitic on 
the country and a great burden upon it. That it is 
not necessary to have such a large army. Certainly 
there was a sound basis for these arguments, But 
the dismemberment of the military-industrial complex 
began, not its reorganization. The army came to be 
defamed and ravished in every possible way. A cynical 
attitude took root toward military service. Much was not 
taken into account. First of all, the military-industrial 
complex produced other things than arms. Refrigerators, 
television sets, washing machines, automobiles and 
much else accounted for a considerable part of what 
it produced. 


This means that it was not necessary to dismantle 
everything, but to keep that which was good, that which 
produced valuable items. Then by the sale of arms we 
could fairly well supplement our meager budget. But 
this did not happen. The leaders of our economy are 
now resembling the alcoholics and drug addicts who 
are keen for imports. Trembling, they await Western 
investments. They are begging for crumbs. 


[Kryukov] Certainly it must be added here, Vyacheslav 
Nikolayevich, that the retention of the military-industrial 
complex is not only necessary for the production of 
arms in reasonable limits, but also for the retention of 
high technologies, which also are the true mark of an 
industrial power. 


[Motin] Without question. Because precisely the 
military-industrial complex is made up of the most 
science-oriented complexes it determines that level 
of scientific-technical attainments below which it 
is impossible to drop. Higher is what is needed. It 
sets the pace of technical progress. It is not without 
reason called the locomotive of progress. So it was 
impossible for this locomotive to be derailed. It was 
indeed necessary to reduce the volume of arms. That 
is true. Although, insofar as the information I have 
goes, choices here were admissible. For example, these 
reductions to a greater degree should have affected 
internal consumption, so to speak. Much is associated 
with this armament: sciences evolve, the army is trained 
and the old is replaced by the new. But, indeed, military 
supplies and equipment had to continue to be delivered 
to the foreign market. Do not hasten to curtail markets, 
seek new ones. But no one worries his head about this. 


[Kryukov] Surely it is not by chance that we have flung 
the doors of our once secret facilities and laboratories 
so widely open and have demonstrated a broad Russian 
spirit or God knows what else. 
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(Motin] That's exactly the case. Who has ever become 
rich and enriches himself having worked and contin- 
uing to work as a porter at these doors? I will say 
more. I can cite more than a few examples when our 
weapons are produced and sold abroad without licenses. 
We, however, have abandoned the production of this 
same weapon for good. Now, using our production doc- 
umentation, heaven only knows how it got abroad, the 
weapon is being manufactured and sold there. How can 
one make sense of that? 


{[Kryukov}] What is now hitting you particularly hard, 
what is hindering you in your work? 


[Motin] The taxes hit hard. Like a blow to the head. 
Judge for yourselves. In 1989 for each ruble earned 
they took away 27 kopecks in all forms of taxes. We 
grumbled about it at that time. Now they rake off 72 
kopecks from one ruble. The 2 and the 7 have switched 
places. How can an enterprise further develop under 
these conditions? In fact, it can scarcely stay afloat. 


Wherever I have spoken out, it has had no result. If a 
plant produces 5 times more and the tax is three times 
less the enterprise will nevertheless begin to pay more 
taxes than it is paying now. Is this advantageous? Of 
course. Both for the state and for the plant. So don’t 
take away everything it has. Let it develop. And it will 
pay for itself a hundredfold. But no. Put on the pressure, 
suffocate it with taxes and wait until the pressure finally 
sends it into bankruptcy. 


[Kryukov] Our economists love to bow to the West, 
Vyacheslav Nikolayevich. But there the tax setup is 
different. 


[Motin} Completely different. In world economic prac- 
tice there is an officially established rule: in industry the 
tax may rise to 35-40 percent only under extreme con- 
ditions during a period of aggravation of the economic 
situation. If the taxes rise higher a collapse occurs. In- 
dustry slowly perishes. That which we are seeing in 
our own country. Its suffocation is occurring. Individ- 
ual positive examples exist in the market economy, but 
one robin does not a summer make. 


There’s more. Someone has got » bring the banks 
into line. It’s simply impossible the way it is. These 
people, excuse me, are highway robbers. And everyone 
knows that. Every step of the way there are more and 
more examples. If you or I earn some extra kopeck and 
deposit it, they out of hand give you 60 percent interest. 
But if I go to borrow at the same bank, what kind of 
interest must I pay? It’s 170 percent. You see where the 
money is being made. And how this is done. And what 
monstrous profits are being stacked up. The mercenary- 
minded, they deal relentlessly. Purchase an item today, 
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sell it tomorrow. And you've got your money back. But 
I must have a minimum of a year in order to turn such 
money around, a year in order that I am able to produce 
something additional with this money. In world practice 
there is no such self- seeking behavior as there is in 
our country. There are no long-term loans above 12- 
15 percent. Why do your Chubays supporters not know 
about this? They know it very well. 


{Kryukov} When we begin to talk about the West, 
we also touch on this theme. There a state order is 
considered a boon. What has changed at your plant? 


(Motin} Earlier this also was a boon for us. It was 
not necessary, to be sure, to seek work, state orders 
accounted for 90-100 percent. Here our center went 
too far, we folded our arms and limited initiative. 
Now there is scarcely much freedom and it is difficult 
to breathe. State orders are unquestionably necessary. 
This is a normal form of interaction between the state 
and an enterprise. On the basis of what is going on 
with state orders it is possible to judge both the state 
and the enterprise. In our case all the state orders 
are lying in the warehouse. There is an awful lot of 
such material there. Worth 5 billion 200 million rubles. 
In a normal country it would have been paid for if 
it had been produced. We did the work but are not 
being paid for it. Chubays promised that it would be 
paid for. That was in April. Soskovets made the same 
promise in May. Chernomyrdin — in June. And all these 
promises were made last year for the production of the 
past year. The promises remained promises. What kind 
of responsibility of the state to the enterprise is this! 
What is the value of the words and promises of its 
leaders! Such a thing could not happen in the West. 
A universal outcry would arise. Today we do not have 
a kopeck to our name which we could somehow use in 
our conversion programs. The people get their wages 
haphazardly. Before this they were not paid for three 
months. It’ll be a miracle if they get paid in June. 


So that the weakness of our state is manifested in 
state orders. Its inability to control the situation. To 
create a Closed circle. We cannot undertake conversion 
programs because there is no money. There is no money 
because the state has not paid us for state orders. How to 
open this circle? The economic policy must be changed. 
There is no other recourse. 


[Kryukov] And how do you solve the equipment prob- 
lem? It also is wearing out. Can it be replaced? 


(Motin} Ill put it this way — here there are only 
tears. I see how it is breaking down. We have been 
forced to perform rough work with it and we call it 
that. There is no escape. There is no money to replace 
equipment. During the last four years it has not been 
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possible to acquire one decent machine tool. Scientific 
research also is slowly winding down. I know that 
the same situation prevails at other instrument-making 
enterprises. Some are attempting to save themselves 
by detaching individual subdivisions, setting up new 
organizations, but they, like mussels, stick to the bottom 
of the main ship and pull it down. They themselves 
cannot survive under free-market conditions. And as a 
finale, in many cases all perish. Now, as I have already 
stated, it’s very easy for anyone to go bankrupt. Then 
its auctioning off is announced. In such cases foreign 
companies are right on the spot. In many cases they act 
through dummy organizations. They swoop down like 
vultures. They acquire the shares of the most profitable 
branches. In many cases for next to nothing. When you 
are pressed to the wall, where is there to go? There 
are plenty of examples of this. I speak to the fact 
that it is impossible to sell off the principal resources 
of enterprises or branches. Afterwards they cannot be 
brought back together. They can’t be rebuilt. And while 
we are driven from pillar to post in the heat of the 
market the West is outpacing us. Time is a merciless 
thing. It will be more difficult to catch up. 


[Kryukov] Are there problems with licensing? Much is 
now being said about this. 


(Motin} Licensing has become sort of a joke. Licenses 
are required for everything. Fees for a license to use the 
road because you drive your vehicles along it. Fees for 
each individual vehicle. There is a fee for a given stretch 
of the road because it is necessary to build something 
along it. You get a license, you naturally pay for it. 
Soon it will be necessary to pay a fee for each lathe 
operator and metal craftsman. In the final analysis it is 
impossible to pay a fee for absolutely every last thing. 
It’s getting to be absurd. There is so much of this sort 
of thing that it boggles the mind. 


And as a result of the market policy I as a director 
cannot predict anything. I cannot calculate the cost of 
even a single item. Because tomorrow everything will 
change. As an example, look at what is taking place 
with just one of our instruments. The cost of one radio 
component for it increased during a short period from 
2 to 9 million rubles, but I had concluded an agreement 
which could be revised only once each three months. 
But during this time, as you see, the price of the 
component had quadrupled. And so you can reckon the 
cost. One can go on and on along these lines. 


I frequently think something like this. Our present-day 
reformers cannot but see what is transpiring around 
them. They cannot but know what an enormous loss 
has been inflicted on the economy. Well, they cannot 
do anything and have accomplished nothing. Let them 
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depart. Let them make room for those who can. There 
are plenty of smart people in Russia. But no, they 
are not departing. They are continuing on their merry 
way. Look at the TV set: they are becoming more and 
more assured, more and more portly, more and more 
ambitious. Self-importance does not worry them. Such 
people, as a rule, do not depart. It is apparent that for 
them the interests of the state take second place. They 
just go on. And despite obvious facts they say that black 
is white and white is black. People are living more and 
more poorly. Statistics also confirm this, as do most 
Russians. But the powers that be persist in their ways. 
How long can such a situation continue? 


Impending Launch of Ukraine’s First Satellite Near 


95UM0609A Kiev NARODNA ARMIYA in Ukrainian 
23 Aug 95 p2 


[Article by NARODNA ARMIYA correspondent 
Lieutenant-Colonel Oleh Vachayev under the rubric 
"On the Eve of Events": "The First Ukrainian Satellite 
is Being Readied for Launch") 


([FBIS Translated Text] An event that may with all justice 
be called historic will take place a short time after the 
celebration of Ukrainian Independence Day—the launch 
of the first Ukrainian satellite, the Sich-1, will be made 
from the Plesetsk cosmodrome in Arkhangelsk Oblast. 
The fact that its control will be turned over entirely 
to the Ukrainians after the first month of flight is also 
very important. They will not remain bystanders after 
its launch, either: they will be working on receiving 
information and defining orbits... 


The chief of the Missile and Space Weaponry Direc- 
torate of the MO [Ministry of Defense] of Ukraine, 
Candidate of Technical Sciences and Senior Scientific 
Associate Major-General Valeriy Lytvynov, whom I 
was able to "intercept" in a break between trips to 
the Plesetsk cosmodrome—where, by the way, Valeriy 
Arkadiyovych served 30 years—reported this truly sa- 
cred news to the editors. 


The launch of the first Ukrainian satellite is naturally not 
an ordinary matter, but it is entirely natural and logical. 
Ukraine, after all, is considered around the world to 
be a missile and space nation, owing to its scientific 
and industrial potential. Suffice it to recall that both the 
Tsikion (the one that will put the Sich-1 into orbit) and 
the Zenit launch vehicles and the Okean (today the Sich) 
satellites were manufactured at the world renowned 
enterprise of Pivdenmash in Dnipropetrovsk. Ukraine 
in general made a very substantial contribution to the 
development of the missile and space field in the former 
USSR. 
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The Sich-1 spacecraft (KA) was designed for the 
acquisition of real-time information for purposes of 
national resources utilization, ecological monitoring, 
and research of the Earth from space within the 
context of national and international programs. 


The principal features of the KA are a mass of 
1,950 kg, a mass of the information and telemetric 
apparatus of 600 kg, and an active service life of 0.5 
years. 


The orbital parameters are an altitude of 650 km at 
an inclination of 82.5 degrees. 


The satellite has information and telemetry appara- 
tus with a system for gathering and transmitting in- 
formation from the platforms, small- and medium- 
resolution scanners, and a scanning microwave ra- 
diometer, among other things... 


The spacecraft’s operating program, aside from the 
receipt of telemetric information and the clarification of 
navigational parameters, will be assigned by Ukrainian 
specialists a month after launch. The program as such 
will be put together on the basis of orders (both from 
Ukraine and from Russia). The completed orders will be 
sent to the spacecraft, and information from space such 
as, for instance, the movement of atmospheric layers, 
crop estimates etc. will be received and processed at 
the Control Center on Ukrainian territory. 


The flight of the Sich, as we see, will be exclusively 
in the interests of the national economy of Ukraine and 
Russia. Flight supervision, however, will be exclusively 
by military specialists. There is no contradiction in this, 
since it is apparent that space was on the shoulders of 
the military in the former USSR and remains there in 
Russia today. 


"The only tool for practical activity in space here is the 
space units of the Ukrainian Armed Forces," Valeriy 
Arkadiyovych continued this theme. "We have the 
appropriate capabilities. During the times of the Union, 
for example, specialists of the forced stationed on the 
territory of Ukraine performed a third of the command- 
and-control sessions of all spacecraft. We also need 
to download the information obtained and adjust the 
orbit—this work is also performed by the automated 
ground control systems (NAKU) that control both the 
military and the civilian spacecraft." 


Our Ukrainian NAKU will also be performing this work. 
There are no other structures besides the military in 
Ukraine, after all, that would provide for the command 
and control of this satellite. And they need not be 
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created. The military are able to perform all of the 
work associated with the control of spacecraft of various 
purposes, classes and thrusts. 


Quite a few obstacles, organizational and even political 
as well as technical, had to be surmounted on the way to 
launching the first Ukrainian satellite. The launch of the 
launch vehicle, as well as the control of the satellite for 
the first month of its flight, after all will be accomplished 
by the Military Space Forces (VKS) of Russia—those 
are the terms of the contract signed by Ukraine and 
Russia. The stronger party dictates, as they say today. 
That is even though, frankly speaking, there are no 
grounds for mistrust here—the Russians themselves, 
after all, buy Tsiklon and Zenit launch vehicles from 
us, and Ukrainian specialists have worked at Baykonur 
and Plesetsk for decades. 


The military, of course, has the greatest experience in 
this work: Colonels Yevhen Makhonik, Mykola Demi- 
denko, Kostyantyn Volokh and Viktor Durasov and 
Lieutenant-Colonels Vitaliy Minyaylo and Volodymyr 


Prysyazhnyy. 


Our military specialists, incidentally, are now con- 
trolling the flight of the Interbol-1 geophysical satel- 
lite. That satellite was launched on 3 August 1995 
from the Russian cosmodrome. Approximately 20 
countries, including Ukraine, are participating in the 
Interbol scientific program. And the fact that the 
most crucial tasks in bringing this program to life 
have been entrusted to our nation’s military testifies 
to the outstanding reputation of the space units of 
the Armed Forces and all of Ukraine in general. The 
proposals that are advanced at a quite high level for 
cutbacks in the military space structures in Ukraine 
are thus not always understandable. Who then, figu- 
ratively speaking, will be able to lift the nation into 
space? 


The demands of the Russians to pay the expenses for 
the launch of the satellite were also excessive, and the 
Ukrainians were able to reduce them several times over. 
It must be said that there are no such disagreements 
among the military of our countries, but they do not 
have the last word... 


Be that as it may, Ukraine is now preparing to confirm 
in practice its intention to take it proper place among 
the leading space nations of the world. And it is doubly 
pleasant that the military is performing this crucial 
task. And it is not the last. For the launch of the next 
Ukrainian satellite, the Sich-M, is planned in 1997... 
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Spaceplane 
957A1091A Moscow KRASNAYA ZVEZDA in Russian 
26 Aug 95 p6 


[Article by Igor Afanasyev] 


([FBIS Abstract] The initial development of a spaceplane 
took place in the late 1950’s in accordance with di- 
rectives of the USSR Academy of Sciences. This took 
place at Special Design Bureau 52 (OKB-52), which 
specialized in the development of winged rockets, under 
the leadership of V. N. Chelomey. The rapidly growing 
OKB-52, headed by Chelomey, was among the leading 
enterprises mastering many new technologies. Encour- 
aged by its success with winged rockets, it strove to en- 
ter into the space arena. Designs of a rocket plane were 
developed which even today seem fantastic. By the early 
1960’s the ways to master space had acquired clear out- 
lines. These involved the development of special pow- 
erful boosters and the vehicles themselves would have 
to differ substantially from ordinary aircraft. In the late 
1950’s a number of enterprises, including the OKB-52, 
had been delegated the task of designing an automatic 
interplanetary ship with a nuclear electrojet engine in- 
tended for flight to Mars and back. The Chelomey group 
undertook this assignment with enthusiasm and a design 
for a spaceplane was quickly finished. Many possible 
Civilian applications were envisaged, such as upper at- 
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mosphere research, TV communication and meteorol- 
ogy, but their military capability for destroying enemy 
satellites also was considered highly important. Civilian 
rocket planes could be used for exploration of circumter- 
restrial space and departure from our planet, especially 
for flight to the moon and back. V. N. Chelomey wanted 
to develop an organization qualitatively different from 
the rocket enterprises headed by S. P. Korolev and M. K. 
Yangel. Accordingly, the OKB-2 set out on a bold new 
course. But the main proposed task, that of constructing 
an interplanetary ship for flight to Mars, very soon took 
a back seat, remaining largely on paper. Chelomey had 
to have large sums for a manned rocket plane for flight 
in circumterrestrial orbit, capable of then moving into 
Other orbits and maneuvering in the atmosphere. Some 
money, far too little, was allocated. It sufficed for devel- 
oping and launching two very simple models of a rocket 
plane which did demonstrate the validity of the concepts 
which they embodied, but the really big money was al- 
located for far-removed projects. Priority was given to 
automatic military satellites, not manned vehicles, and 
development of the UR-500 heavy missile. The ship for 
the exploration of Mars — the spaceplane — therefore 
never saw space. It was born before its time. But in- 
terest persists and an attempt is being made to glance 
forward, independently of the authorities, relying solely 
on local experience and people. Figure 1. 
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Features of the Propagation of a Soliton-like Pulse 
in a Slightly Nonlinear Medium 


957A0941A Tomsk IZVESTIYA VYSSHIKH 
UCHEBNYKH ZAVEDENIY: FIZIKA in Russian Apr 
95 No 4, (manuscript received 26 Sep 94) pp 36-40 


[Article by V. A. Donchenko, Yu. A. Kreydun, A. 
V. Shapovalov, V. D. Kuznetsov Siberian Physi- 
cotehnical Institute at Tomsk State University; UDC 
535.2:621.378.8:551.501.7) 


(FBIS Abstract] Numerical methods are used to study 
the dynamics of the decay of a soliton-like signal 
in a medium with cubic nonlinearity. A nonlinear 
Schrodinger equation model is used. The effect of the 
area, profile, random amplitude and phase modulation 
of the initial signal on the decay process, as well as 
the effect of absorption and pumping factors in the 
medium, are examined. Self-compression and pulse de- 
cay (spontaneous soliton formation) are studied. Spon- 
taneous soliton formation is found to be stable in a 
slightly nonlinear medium with linear pumping and ab- 
sorption, as well as noise amplitude and phase mod- 
ulation, even when the noise level reaches 50 percent. 
There are some threshold values of the area of the initial 
signal near which nondissipative factors are of principal 
importance. Partial decay into unstable isolated pulses 
are possible which then attenuate. Conservation of the 
laws of mechanical motion in the interaction of soli- 
tons makes it possible to describe their dynamics from 
the point of view of particles. For all types of initial 
signals phase modulation accelerates self-compression. 
Amp"‘tude modulation accelerates soliton formation and 
decreases the relative soliton speed. Random amplitude 
and phase modulation does not alter the decay picture 
and does not affect the number of solitons formed. Fig- 
ures 3; references 7: 6 Russian, 1 Western. 


Transition Processes in Explosive Transformation 
of TATB-Based Explosives. Development and 
Attenuation of an Explosion by Colliding Waves 
and Single and Double Shock Waves of Plane 
Geometry with Intermediate Unloading 


957A0937A Moscow KHIMICHESKAYA FIZIKA 
in Russian May 95 No 5, (manuscript received 13 Jan 
95) pp 99-108 


[Article by I. Ye. Plaksin, V. I. Shutov, V. M. Gerasi- 
mov, V. F. Gerasimenko, A. V. Vakin, All-Russian 
Scientific Research Institute of Experimental Physics, 
Arzamas-16; UDC 532.593] 


(FBIS Abstract] Detonation of a low-sensitivity explo- 
sive is examined in three cases: detonation by shock 
waves, detonation with the imposition of a barrier, and 
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detonation of compressed but undetonated explosive af- 
ter unloading from the initial explosion site. A number 
of local generators each create a diverging shock wave 
in an explosive acceptor. The intensity of the shock 
wave is below the initiation threshold. The wave formed 
in the acceptor after the collision of individual fronts is 
characterized by a wide range of pressures (superpo- 
sition of waves and collision zones) The result in the 
explosive is alternating local zones (transverse and lon- 
gitudinal) of intact but compressed explosive and com- 
pressed detonation. Detonation occurs only in the zones 
where waves collide. The main factors governing the 
formation of compressed undetonated explosive are the 
difference in the speeds of expansion of various parts 
of the initiating front (due to different energy concen- 
trations) and the pulse of detonation products. The ef- 
fect of a barrier is described when the barrier thickness 
and rigidity are varied. The most interesting result was 
that when compressed but undetonated explosive was 
unloaded and dispersed in free space it became more 
sensitive to the effect of a shock wave than the original 
material. Figures 11; table 1; references 4: 3 Russian, 1 
Western. 


Self-Focusing of Pulsed X-Rays in Plasma 
957A1048A Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA: FIZIKA, ASTRONOMIYA in Russian 
No 3, May-Jun 95 (manuscript received 13 Jul 94) pp 
25-33 


[Article by A. V. Andreyev, R. V. Khachaturov, Depart- 
ment of General Physics and Wave Processes, Moscow 
State University; UDC 621.373.8] 


[FBIS Abstract] X-ray pulses may interact nonlinearly 
with matter, reducing the length of the x-ray pulse. 
The polarizability of the plasma is negative when the 
carrier frequency of the pulse is higher than the plasma 
frequency. Pondermotive forces draw electrons from 
the region of high intensity, leading to self-focusing. 
This paper uses numerical methods to determine the 
optimal conditions to observe this effect. The spatial and 
temporal dynamics of pulse propagation are examined. 
Self-focusing is possible at realistic pulse intensities and 
plasma parameter values. The most rigorous conditions 
are those imposed on the intensity and energy of X- 
ray pulses, as slight changes in pulse parameters may 
yield changes of an order of magnitude or more in other 
parameters. It is found that self-focusing of pulsed X- 
rays in a plasma can be effectively used to increase 
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radiation intensity. Figures 5; references 3: 2 Russian, 
1 Western. 


Radiation and Conductivity of the Plasma Stream 
of a Diaphragm Discharge in Vacuum 


957A0996A Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 15 Aug 94) pp 339-345 


[Article by Ye. V. Kalashnikov, Scientific Research 
Institute of Comprehensive Testing of Optico- 
Electronic Devices and Systems, Sosnovyy Bor; UDC 
533.0:537.52] 


[FBIS Abstract] The radial distribution of the electric 
conductivity of the plasma stream of a discharge is 
determined experimentally using two different plasma- 
forming materials: metal (aluminum) and organic dielec- 
tric (PTK brand textolite). The volt-ampere characteris- 
tics of the plasma stream of a discharge of a given type 
are measured in vacuum. A significant increase in the in- 
tensity of plasma stream radiation from aluminum, com- 
pared with high-temperature erosion products from the 
textolite diaphragm, is caused by the higher charge num- 
ber of the plasma, as well as a significant contribution to 
the total intensity of radiation from the periphery of the 
stream (axial zones and sheath) due to radiation of spec- 
tral lines of ions and atoms. A significant portion of the 
electric power conducted to the stream of erosion plasma 
is independent of its composition and is released in a 
narrow conductivity channel near the stream axis. For a 
fixed power over the entire discharge interval, the maxi- 
mum temperature at the stream axis depends slightly on 
the cross section of the stream current channel. The max- 
imum temperature is only affected by the composition of 
the plasma itself. The maximum temperature is depen- 
dent upon the structure of energy levels and ionization 
potential of ions and atoms in the initial plasma-forming 
material. When an intermediate metal electrode is used in 
the diaphragm opening, virtually all conducted power in 
the discharge is released in streams of erosion products 
of the plasma-forming material, increasing the intensity 
of the radiation stream in the ultraviolet. Figures 3; ta- 
ble 1; references 11 (Russian). 


Heat Exchange and Friction Resistance in a 
Turbulent Current in a Flat Curvilinear Channel 
957A0996B Moscow TEPLOFIZIKA VYSOKIKH 


TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 28 Jun 94 pp 410-421 


[Article by Ye. P. Valuyeva, V. N. Popov, Moscow 
Power Institute; UDC 532.537:532.517.4:536.24] 


(FBIS Abstract] This paper proposes a mode! of turbu- 
lent transfer based on equations for turbulent stresses 
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and thermal fluxes, and the use of a linear turbulence 
scale. Attention is focused on the case of a nonisother- 
mic flow where the effect of temperature (or density) 
pulses in the field of Coriolus forces may alter the ei.cct 
of the curvature of current lines on heat exchange and 
turbulent flow. The limit cases of turbulent viscosity are 
examined in the flow of a liquid in a curvilinear chan- 
nel. This model of turbulent transfer reveals features of 
the processes of hydrodynamics and heat exchange due 
to the direct effect of curvature on turbulent transfer. 
Equations are obtained for turbulent viscosity, turbulent 
stresses, and thermal fluxes in relation to the Richard- 
son number and Richardson thermal number. A numeri- 
Cal finite-difference solution of equations of motion and 
energy is obtained for the case of a stabilized turbulent 
flow and heat exchange in a two-dimensional channel. 
The heat transfer and resistance that are calculated are 
in good agreement with existing experimental data and 
indicate a significant increase in the Nusselt number and 
coefficient of friction resistance at a concave wall com- 
pared with a convex wall, as well as an increase in the 
hydraulic resistance. Figures 7; references 30: 15 Rus- 
sian, 15 Western. 


A Turbulent Boundary Layer on a Flat Plate 


957A0996C Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 11 Jul 94) pp 422-429 


[Article by Yu. V. Lapin, V. A. Pospelov, State Tech- 
nical University, St. Petersburg; UDC 532.526] 


(FBIS Abstract] A traditional two-layer Clauser scheme 
of a turbulent boundary layer is used to analyze four 
algebraic models based on the use of Prandtl formulas 
with a damping Loytsyanskiy factor in the internal 
region and various levels of turbulent viscosity in 
the external region. From the analysis it is concluded 
that the problem of "small" Richardson numbers is a 
consequence of the nonuniversality of scales used in 
the external region. The universal scales of the external 
region are the dynamic velocity v, and the thickness of 
displacement of the boundary layer 4° Of four levels of 
turbulent viscosity in the external region examined here, 
based on various linear and velocity scales, only one, 
the Clauser-3 formula, is universal (that is, independent 
of the Reynolds number) in the entire range of Reynolds 
numbers examined here. For the remaining three models 
an approximation is proposed which considers the 
dependence of empirical "constants" on the Reynolds 
number. The structure of the boundary layer, including 
its features in the region of small Reynolds numbers, 
is analyzed. It is shown that at Reynolds numbers 
above 10° the thickness of the internal region is equal 
to the thickness of the displacement of the boun 

layer. The results presented in this p indicate the 
complete equivalence of the three modified modes to the 





This report may contain copyrighted material. "Copying and dissemination 
is prohibited without permission of the copyright owners. 











FBIS-UST-95-038 
22 September 1995 


described flow in a flat plate in the range of Reynolds 
numbers 320 < Re™ < 2X10‘. Figures 10; references 17: 
12 Russian, 5 Western. 


Mathematical Models of the Subsonic Laval Nozzle 
of Laser-Plasma Accelerators 


957A0996D Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 13 Sep 94) pp 437-451 


[Article by S. T. Surzhikov, Institute of Problems in 
Mechanics, Russian Acade.ny of Sciences, Moscow; 
UDC 519.6:533.7] 


[FBIS Abstract] Two-dimensional computational mod- 
els are presented for radiation-gas dynamic processes 
in the Laval nozzles of laser-plasma accelerators. One 
model is based on a solution of Navier-Stokes equations 
for subsonic compressible flows in "velocity-pressure" 
variables. Another model uses dynamic variables (eddy- 
current function). The first model permits calculation of 
nonsteady-state processes. The second method is more 
economical. Both models are used and compared in this 
paper. The results of the second model are presented. 
Finite-difference schemes are based on equations writ- 
ten in a conservative form in a nonorthogonal coordi- 
nate system. Results are presented for the thermo-gas- 
dynamic structure of air flows at atmospheric pressure 
with local heating with focused radiation of a cw CO 
laser. The radiation-gas dynamic processes are analyzed 
for various laser powers, flow rates, and nozzle sizes. 
The gas flow structure can be effectively controlled in 
subsonic Laval nozzles with an insignificant change in 
nozzle configuration, strength of laser radiation, and gas 
speed at the nozzle input. Figures 10; references 15: 10 
Russian, 5 Western. 


Suppression of Detonation in Hydrogen-Air 
Mixtures 


957A0996E Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 22 Jun 94) pp 452-457 


[Article by V. V. Belikov, G. V. Belikova, V. M. 
Goloviznin, V. N. Semenov, L. P. Starodubtseva, A. L. 
Fokin, Institute of Problems in the Safe Development 
of Atomic Energy, Russian Academy of Sciences, 
Moscow; UDC 534.222.2] 


[FBIS Abstract] The structure of a detonation wave in 
a hydrogen-air mixture is examined in the presence of 
fine-disperse water. The chemical kinetics of oxidation 
of hydrogen, the real thermophysical properties of the 
gases, and physical processes of interphase interaction 
are considered, i.e., fragmentation and stripping of 
drops, interphase friction, and heat and mass exchange. 
Conditions for the suppression of detonation in a gas- 
droplet suspension are obtained. A steady-state model 
of detonation in a gas-droplet suspension is examined. 
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Results are compared with experimental data and other 
calculations. Detonation boundaries are defined. Even 
for a stochiometric mixture, suppression of detonation 
is possible when the amount of water is equal to 2-10 kg/ 
m?’. The critical density of the disperse phase obtained 
here is almost an order of magnitude lower than that 
obtained in another theoretical work. The differences 
" considered. Figures 3; references 21: 6 Russian, 15 
estern. 


Mechanism of High-Temperature Destruction of 
Resin-Like Heat-Shielding Materials in a Field of 
Massive Inertial Forces 


957A0996F Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 31 Oct 94) pp 458-462 


[Article by A. N. Garashchenko, G. V. Kuznetsov, 
A. I. Tkachev, Scientific Research Institute of Applied 
Mathematics and Mechanics, Tomsk; UDC 629.7.036] 


[FBIS Abstract] This paper presents an experimental 
study of the mechanism of high-temperature destruc- 
tion of a typical resin-like nonarmored heat-shielding 
material in a field of massive inertial forces. There is 
a relation between the inertial overload acting on the 
material and the rate of high temperature destruction. 
The depth of destruction of a typical material increases 
substantially as the overload increases. Overloads lead 
to more intense destruction and removal of the coke 
from the surface of the material, which leads to a dras- 
tic increase in the thermal flux to the surface, and an 
increase in the rate of destruction. The limit of durabil- 
ity of the coke of the material is determined. Massive 
inertial forces affect the rate of mass removal by inten- 
sification of deformation and destruction of the material 
layer near the surface. If the coke layer is broken it is 
destroyed over the entire surface of the sample. Com- 
plete removal occurs at centrifuge rotation speeds of 
about 400 rpm for a sample 65 mm long 60 mm from 
the axis of rotation. Figures 4; references 8 (Russian). 


Power Plant with Built-in Multipole 
Magnetohydrodynamic Generator 


957A0996G Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 24 Jun 94) pp 463-472 


[Article by K. L. Kovalev, T. A. Markina, Moscow 
Aviation Institute; UDC 621.362.537.84] 


[FBIS Abstract] The authors propose a scheme for an 
power plant with a built-in multipole magnetohydrody- 
namic (MHD) generator. In most papers on on-board 
high-power MHD generators (autonomous or built into 
the jet of the engine assembly) the MHD channels have 
a bipole scheme. Energy conversion in these MHD gen- 
erators usually leads to stream disturbances over the en- 
tire volume of the channel, which in a number of cases 
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is undesirable given the operating conditions of power 
plant MHD generators. Depending on the number of 
pairs of poles, the proposed power plant makes it possi- 
ble to implement MHD conversion in the periphery of 
the jet and in the central part of the stream. Methods and 
MHD effects are analyzed for finite parameters of the 
Hall and MHD interaction, as well as the output charac- 
teristics of multipole MHD generators of various types 
with electrode modules. Numerical and experimental re- 
sults are compared. A promising engine assembly using 
a cryogenic fuel H.,, + O,, with admixtures of cesium and 
a built-in multipole MHD generator is examined. This 
model provides 10 MW of power. Losses in thrust are 
small, less than 1 percent. Other fuel pairs are consid- 
ered. Operation of MHD generators in supersonic mode 
with a small magnetic Reynolds number and finite Hall 
parameters is examined. Figures 5; table 1; references 
20: 10 Russian, 10 Western. 


Initiation of an Electric Current in a High-Speed 
Rail Gun Armature 


957A0996H Moscow TEPLOFIZIKA VYSOKIKH 
TEMPERATUR in Russian No 3, May-Jun 95 
(manuscript received 7 Sep 94) pp 473-478 


[Article by V. Ye. Ostashev, S. A. Startsev, A. V. 
Ulyanov, B. D. Yankovskiy, Joint Institute of High 
Temperatures, Russian Academy of Sciences, Moscow; 
UDC 533.9+620.193.1] 


[FBIS Abstract] This paper analyzes the problem of 
initiation of a working current in a rail gun and proposes 
an effective method of achieving this at a high armature 
input speeds. The problem of insuring a galvanic contact 
between the electrodes of the rail gun directly through 
the moving armature is not solved by the creation of a 
mechanical contact of the armature with the electrodes. 
Initiation of a working current in a rail gun when the 
armature moves is a special case of the initiation of 
an independent electric discharge in the volume of a 
discharge interval. Implemented practical methods of 
initiating a working current in the rail gun are analyzed. 
An electric power supply system is proposed which 
contains an additional circuit to initiate the working 
current in the rail gun. Figures 5; references 12: 6 
Russian, 6 Western. 


Spatially Three-Dimensional Calculation of 
Electrodynamic Acceleration of Conducting 
Macrobodies 


9S7AIO69A St. Petersburg ZHURNAL 
TEKHNICHESKOY FIZIKI in Russian Jun 95 No 6, 


FBIS-UST-95-038 
22 September 1995 


(manuscript received 17 Jan 94; after revision 6 Feb 
95) pp 9-20 


[Article by M. P. Galanin, V. P. Ignatko, Yu. P. Popov, 
S.S. Khramisovskiy; M. V. Keldysh Institute of Applied 
Mathematics, Moscow] 


(FBIS Abstract] This paper develops methods to mathe- 
matically model the process of electrodynamic accelera- 
tion of conducting macrobodies in a rail gun accelerator 
in a spatially three-dimensional case. Computational ex- 
periments are conducted to study the effect of various 
parameters on the efficiency of acceleration. Physical 
and differential models of the accelerator are used. The 
series of experiments demonstrated the stability and re- 
liability of determining the linear inductance of the ac- 
celerator, established the boundary conditions, and de- 
termined the effect of preacceleration of the body and 
the amplitude of current on the efficiency of acceler- 
ation. In the studied range of parameters, acceleration 
efficiency increased as the initial velocity of the body 
increased. The model is shown to be self-consistent and 
able to completely describe the process of electrody- 
namic acceleration. Figures 5; table 1; references 14: 
11 Russian, 3 Western. 


Acoustic Laser Using ‘Free’ Disperse Particles as a 
Free Electron Laser Analog 


9S7A1069B St. Petersburg ZHURNAL 
TEKHNICHESKOY FIZIKI in Russian Jun 95 No 6, 
(manuscript received 9 Aug 94) pp 123-132 


[Article by S. T. Zavtrak, Scientific Research Institute of 
Nuclear Problems at Belarusan State University, Minsk] 


(FBIS Abstract] A theoretical design is proposed for 
an acoustic laser. The proposed acoustic laser works 
like a free electron laser. In a free electron laser the 
undulator, or wiggler, is a magnetic device. In the 
acoustic laser the wiggler is an electrostatic device or 
a high-intensity optical wave. The acoustic resonator is 
filled with a liquid dielectric with distributed disperse 
dielectric particles which are not liquid. The dielectric 
may be oil or distilled water. The particles may be gas 
bubbles or solid particles. A variable electric field is 
used as a pump. Electrostriction leads to a change in 
the volumes of particles. Phase grouping of initially 
incoherent radiators occurs due to the force of radiation 
pressure. The temporal increment in amplification of 
the useful mode is calculated and the start-up pump 
amplitude is estimated. The effect of liquid viscosity on 
particle grouping and the behavior of gas bubbles are 
studied. References 15: 13 Russian, 2 Western. 
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Lasing on IR Transitions in Kr and Ar Atoms in 
Excitation of Active Media with Uranium Fission 
Fragments 

9S57A0988A Moscow KVANTOVAYA ELEKTRONIKA 
in Russian Jun 95 No 6, (manuscript received 10 Oct 
94) pp 537-541 


[Article by A. I. Konak, S. P. Melnikov, V. V. 
Porkhayev, A. A. Sinyanskiy, Russian Federal Nuclear 
Center, All-Russian Scientific Research Institute of 
Experimental Physics, Arzamas-16, Nizhegorod oblast] 


[FBIS Abstract] This paper experimentally studies las- 
ing at infrared transitions of Kr and Ar atoms when He, 
Ne, Ar, and mixtures thereof are used as buffer gasses. 
Lasing in pure Kr and Ar is also considered. Two- and 
three-component mixtures of He-Kr(Ar), Ne-Kr(Ar), 
Ne-Kr(Ar)-He and pure Kr are excited at high pres- 
sure with uranium fission fragments. Quasi-continuous 
lasing is studied at 1.78, 1.87, 2.19, 2.52, 2.63, 2.86, 
and 3.07 wm (Kr) and at 2.06, 2.10, 2.21, 2.31, 3.40, 
and 2.87 ym (Ar). At 2.06, 2.10, 2.21, 2.31, 2.63, and 
2.86 zm lasing due to nuclear pumping is observed for 
the first time. At 1.87 and 2.87 2m new lasing lines 
are observed. The lasing dynamics, energy, and thresh- 
old characteristics of radiation are studied in individual 
spectral lines. Laser characteristics are optimized for the 
composition of the mixture. The maximum energy pa- 
rameters (strength of radiation, about 450 W, efficiency 
about 0.6 percent) were obtained for He-Kr (A = 2.52 ad 
3.07 ym) and Ne-Kr-He(A = 2.19, 2.52, 2.86, and 3.07 
pm). The lowest lasing thresholds for a flux density of 
thermal neutrons of 2x10'* cms was recorded at 1.78 
pm in Ne-Kr-He and at 2.63 ym in pure Kr. Figures 5; 
tables 2; references 32: 18 Russian, 14 Western. 


Study of an Electric Discharge XeC] Laser with a 
Radiation Energy of 5 J Per Pulse 


957A0988B Moscow KVANTOVAYA ELEKTRONIKA 
in Russian Jun 95 No 6, (manuscript received 18 Oct 
94) pp 551-554 


[Article by Ye. F. Balbonenko, V. A. Basov, V. A. Visir, 
I. N. Konovalov, K. D. Sak, V. V. Chevyakov, N. G. 
Shubkin, Institute of High-Current Electronics, Siberian 
Division, Russian Academy of Sciences, Tomsk] 


(FBIS Abstract] An electric discharge XeCl laser is 
studied with an active region 4 x 5.5 x 100 cm in size. 
The ijaser is pumped with two types of generators, one 
with a two-circuit design with a peaking capacitor, and 
a spark switch and thyratron magnetic generator. The 
Ne(He,Ar)-XeHC] fuel is preionized by X-rays with a 
quantum energy of 25-30 keV. The ignition conditions 
of a homogeneous volume discharge are studied. In a 
mixture with neon as a buffer gas the radiation energy 
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per pulse was 5 J, in mixtures with helium, 2.5 J, and 
with argon 1.2 J. Figures 3; references 5: 1 Russian, 4 
Western. 


Features of Acousto-Optic Interaction in Ring 
Lasers 


9S7AO988C Moscow KVANTOVAYA ELEKTRONIKA 
in Russian Jun 95 No 6, (manuscript received 28 Oct 
94) pp 585-588 


[Article by O. Ye. Naniy, Scientific Research Institute of 
Nuclear Physics, Lomonosov Moscow State University] 


(FBIS Abstract] A highly stable one-frequency travel- 
ling wave mode can be implemented with an acousto- 
optic travelling wave modulator with a first diffraction 
maximum as an output beam. This paper obtains the 
first quantitative measurements of the efficiencies of 
intraresonator acousto-optic diffraction in a ring solid- 
state laser. Acousto-optic interaction with an intrares- 
onator laser field may lead to a deformation of the field 
(mode) generated by a laser. The deformation is angu- 
lar displacement of the generated light beam relative 
to the resonator axis. This leads to a decrease in total 
losses and a decrease in amplitude and phase noninter- 
changeability. Mode deformation is proportional to the 
effectiveness of diffraction and angular selectivity of 
the acousto-optic modulator and substantially depends 
on resonator properties. Mode deformation in a ring 
laser must be considered in the calculation of acousto- 
optic noninterchangeable elements. Colinear anisotropic 
Bragg diffraction may substantially reduce the angu- 
lar selectivity of the modulator and substantially reduce 
mode deformation. Figures 5; references 15: 11 Rus- 
sian, 4 Western. 


Computer Analysis of the Stability of 
Nuclear-Pumped Laser Resonators 

957A0988D Moscow KVANTOVAYA ELEKTRONIKA 
in Russian Jun 95 No 6, (manuscript received 10 Oct 
94) pp 613-618 | 


[Article by Ye. V. Prikhodko, A. N. Sizov, Russian 
Federal Nuclear Center, All-Russian Scientific Research 
Institute of Experimental Physics, Arzamas-16, Nizhe- 
gorod oblast] 


(FBIS Abstract] Lasers which use inert gas mixtures are 
excited by uranium nuclei fission fragments. The frag- 
ments are emitted from thin films which contain ura- 
nium. The shape of the lasing pulse is usually close to 
the shape of the neutron pulse which initiates the fis- 
sion reaction. However, in some lasers with a high Ar, 
Kr content, the lasing pulse is an irregular sequence of 
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spikes on the peak of the main pulse. Sometimes las- 
ing is interrupted, then restored. This paper analyzes the 
resonator stability of nuclear-pumped lasers with plane- 
parallel configuration of uranium layers in which the 
distribution of inhomogeneities in the transverse plane 
cannot be considered one-dimensional. Lasers with a 
cylindrical symmetry are also considered. A possible 
reason for power oscillations and premature cessation 
of lasing in nuclear-pumped lasers is disruption of res- 
onator stability due to the development of optical in- 
homogeneities. The analysis method used in this paper 
yields a qualitative agreement between the pattern of 
power generation and the temporal change in stability 
characteristics In a laser with two-dimensional inhomo- 
geneities the development of a component of the index 
of refraction corresponding to a negative gas lens leads 
to a stable reduction of stability. The normal component 
which corresponds to a positive gas lens may Cause sta- 
bility oscillations and total loss of stability. Losses in 
stability intensify when the atomic weight and initial 
density of the gas increase. Figures 4; references 15: 12 
Russian, 3 Western. 


Conditions of Accelerated-Electron Current 
Generation in Tokamak Discharge Disruption 
957A09I6A Moscow FIZIKA PLAZMY in Russian 


Jun 95 No 6, (manuscript received 11 Aug 94) pp 
467-475 


[Article by A. M. Stefanovskiy, G. B. Igonkina, Kur- 
chatov Institute Russian Science Center; UDC 533.951] 


[FBIS Abstract] The process of tokamak discharge dis- 
ruption is described. A model of electron acceleration 
is outlined. The model’s ability to approximate the cur- 
rents of accelerated electrons is shown. A phenomeno- 
logical approach is used to show that the generation of 
accelerated-electron currents in tokamak discharge dis- 
ruption occurs in plasma parameter regions with a high 
conductivity current density and a small combination 
value n7*?/Z. Additional effects which may affect the 
accelerated-electron current during the discharge disrup- 
tion process (i.e., drop in electron temperature) are con- 
sidered. The accelerated-electron currents obtained here 
are small. In experiments they reach half the plasma 
current. The quasidynamic approach used here is insuf- 
ficient to obtain results which coincide with experimen- 
tal results. Plasma cooling and relativistic intensification 
of the accelerated-electron current and the finite lifetime 
of electrons in the plasma must be considered. Figures 
10; table 1; references 19: 5 Russian, 14 Western. 
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Influence of Kinetic Effects on Toroidicity Induced 
Alfven Eigenmodes 
957A0916B Moscow FIZIKA PLAZMY in Russian 


Jun 95 No 6, (manuscript received 16 Jun 93) pp 
476-483 


[Article by N. N. Gorelenkov, Troitskiy Institute of 
Innovative and Thermonuclear Research; UDC 533.951] 


(FBIS Abstract] The effects of the finite Larmor radius 
of ions is considered in a numerical calculation of the ra- 
dial structure of toroidicity induced Alfven eigenmodes 
(TAE) in tokamak plasma with a toroidal geometry. An 
approximation with a low plasma pressure and large as- 
pect ratio is used. The simple case of a TAE formed in 
the interaction of two linked poloidal harmonics is pre- 
sented. The linking of the harmonics results in a gap 
in the Alfven continuum and the appearance of dis- 
crete modes with a TAE frequency within the gap and 
a kinetic TAE frequency above the gap. Decrements 
of the collision attenuation of TAEs and kinetic TAEs 
are calculated for trapped electrons. The dependence of 
the eigenfrequencies of the modes and decrements on 
plasma parameters are presented. Calculations were also 
done for the Tokamak Fusion Test Reactor in Prince- 
ton, where a beam of neutral deuterium with an energy 
of approximately 100 keV is injected into the plasma at 
a tangent to the axis of the plasma filament. Figures 8; 
references 20: 6 Russian, 14 Western. 


Ionization Waves in a Lightning Discharge 


957A0916C Moscow FIZIKA PLAZMY in Russian 
Jun 95 No 6, (manuscript received 20 Oct 94) pp 
497-506 


[Article by E. M. Bazelyan, G. M. Krzhizhanovskiy 
Energy Institute; UDC 533.9] 


[FBIS Abstract] The general properties of ionization 
waves which propagate in a gas due to local intensi- 
fication of the electric field at their front due to the bulk 
charge are used to study the cloud-ground interval of 
a lightning channel. Very simple numerical models are 
presented to evaluate the characteristics of wave pro- 
cesses generated in the lightning channel after contact 
is made with the ground or a grounding object. Wave 
propagation conditions are studied in relation to the ini- 
tial conductivity of the plasma channel and the change 
in the voltage (in the megavolt range) at the point of 
contact. A wave hypothesis is advanced for the devel- 

nt of M-components and the arrow-shaped leader 
of multi-component lightning. Each component has its 
own leader stage. The arrow-shaped leader may move 
at high speeds (comparable with the speed of an elec- 
tromagnetic wave) in a wake only when one- 
Stage ionization of the gas occurs, which is typical of 
the streamer es Figures 9; table 1; references 12: 
8 Russian, 4 Western. 
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Photoreflection of Light from a Single Quantum 
Well of CdTe/CdMeTe with a Built-In Piezoelectric 
Field 


957A1014A Moscow PISMA V ZHURNAL 
EKSPERIMENTALNOY I TEORETICHESKOY FIZIKI 
in Russian Vol 61 No 11-12, 10, 25 Jun 95 
(manuscript received 20 Apr 95) pp 879-883 


[Article by Ye. ¥. Goncharova, V. P. Kochereshko, 
M. A. Yakobson, Le Si Dang, J. Cibert, loffe Physi- 
cotechnical Institute, St. Petersburg, Laboratoire de 
Spectrometrie Physique, Universite Joseph Fourier, St. 
Martin-d’ Here, France] 


{[FBIS Abstract] A built-in piezoelectric field may 
greatly alter the zone structure and optical properties 
of charged heterostructures. This field may be mod- 
ulated with an external field or photo-generation of 
electron-hole pairs. This paper observes and studies 
the effect of a photo-induced change in the index of 
refraction of light in charged heterostructures with 
CdTe/CdMnTe quantum wells grown on CdZnTe 
substrates with a (111) orientation. The effect is due 
to a shift in the resonant frequencies and a change 
in the oscillator strength of exciton transitions. The 
spectra of reflection and photoluminescence are studied 
with supplemental illumination of the sample above 
the exciton resonance. When the built-in electric field 
is screened, there is a dramatic change in the index 
of refraction. The maximum effect is achieved for an 
exciton transition between the first subzone of electron 
dimensional quantization and the second subzone of 
hole dimensional quantization (e,-hh,), a forbidden 
transition in a single quantum well of CdTe/CdMnTe. 
Figures 2; references 10: 1 Russian, 9 Western. 


The Form Factor in the Critical State of 
Superconductors 


957A1014B Moscow PISMA V ZHURNAL 
EKSPERIMENTALNOY I TEORETICHESKOY FIZIKI 
in Russian Vol 61 No 11-12, 10, 25 Jun 95 
(manuscript received 28 Apr 95) pp 970-973 


[Article by Ye. Ye. Kuzovlev. Physicotechnical Insti- 
tute, National Academy of S: vf Ukraine} 


[FBIS Abstract] A nur2b perties of type I 
superconductors with a pinning vortex can be explained 
with a quasi-equilibrium "critical state" characterized 
by a balance of the Lorentz force and the force of 
friction caused by the pinning vortex. Only simplistic 
geometries have been examined. This paper examines 
a more realistic geometry with all finite dimensions. 
Expansion by spherical harmonics yields an explicit 
expression for an external magnetic field and a chain 
of “integrals of motion" (functionals of the shape of the 
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boundary of the screened region) which can be useful 
for numerical modeling. The evolution of the screened 
region is analyzed. The importance of the position of the 
origin of coordinates is discussed. The evolution of the 
critical state can be considered in numerical modeling 
using a analytical approximation of the surface. The 
equations are described and the limits of applicability 
are discussed. References 5 (Western). 


Induction of a High-Frequency Electromagnetic 
Field with Phase Slippage Lines in a Thin Wide 
Superconducting Film 


957AI014C Moscow PISMA V ZHURNAL 
EKSPERIMENTALNOY I TEORETICHESKOY FIZIKI 
in Russian Vol 61 No 11-12, 10, 25 Jun 95 
(manuscript received 13 Apr 95; after revision 17 may 
95) pp 992-997 


[Article by V. I. Kuznetsov, V. A. Tulin, Institute 
of Problems in the Technology of Microelectronics 
and Especially Pure Materials, Russian Academy of 
Sciences, Moscow oblast] 


[FBIS Abstract] The formation of phase slippage lines is 
experimentally observed in wide superconducting films. 
Disruption of superconductivity by a direct current is as- 
sociated with the formation of these lines. The lines are 
induced by a high-frequency field. Stratification of the 
film into superconducting and inhomogeneous isoter- 
mic nonequilibrium regions is studied with electromag- 
netic irradiation. This stratification is observed for the 
first time in wide films. The lines form near the critical 
temperature level The increase in the resistance of the 
film as the strength of irradiation increases is a multiple 
of the resistance of a single phase slippage line without 
irradiation, and is linked with subsequent generation of 
new phase slippage lines. Line resistance and the depth 
of penetration of the longitudinal electric field are inde- 
pendent of the strength of irradiation at 30 GHz. Some 
resistance may be due to the movement of a flux eddy 
in the high-frequency field. Figures 3; references 15: 13 
Russian, 2 Western. 


Evolution of a Wave Packet in a Josephson 
Two-Contact Interferometer 


957A1014D Moscow PISMA V ZHURNAL 
EKSPERIMENTALNOY I TEORETICHESKOY FIZIKI 
in Russian Vol 61 No 11-12, 10, 25 Jun 95 
(manuscript received 15 May 95) pp 1017-1023 


[Article by T. V. Filippov, Scientific Research Insti- 
tute of Nuclear Physics at Moscow State University, 
Moscow] 


[FBIS Abstract] This paper examines a Josephson 
two-circuit interferometer. A system of two Josephson 
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junctions is examined in a superconducting ring. The 
device takes quantum mechanical measurements of 
coordinates. The device satisfies two main requirements. 
First, the interferometer dynamics permit quantitative 
quantum mechanical description in a Caldeira and 
Leggett mode where dissipation is a result of interaction 
of the measured variable of an ensemble of harmonic 
oscillators forming an equilibrium thermostat. Second, 
it is easy to reverse the sign of the differential "rigidity" 
which leads to signal amplification even when there is 
dissipation. The system has the properties of a quantum 
measurement device and is completely described by 
typical common laws of quantum evolution. Figures 3; 
references 10: 1 Russian, 9 Western. 


Simple Interpolation State Equations for Nitrogen 
and Water 


9STAIO80A St. Petersburg ZHURNAL 
TEKHNICHESKOY FIZIKI in Russian Jul 95 No 7, 
(manuscript received 25 Mar 94; after revision 15 Apr 
95) pp 1-9 


[Article by S. N. Kolgatin, St. Petersburg State Techni- 
cal University] 


[FBIS Abstract] Wide-range interpolation state equa- 
tions can be used to describe various phase states of 
matter and transitions between phases on a continuous 
basis This approach has been applied primarily to met- 
als. This paper develops similar state equations for nitro- 
gen (the main component of air) and water, commonly 
used media. In the state equations, pressure and inter- 
nal energy are given as a function of temperature and 
density. The degree of ionization is considered. A fig- 
ure gives the isochores and isotherms of the state equa- 
tions of nitrogen and water In the state equation for 
water, pressure is represented by two components, hot 
and cold (elastic). Dissociation and ionization terms are 
also included. Each of these components is considered 
in detail. A follow-up paper uses the state equations to 
study the dynamics of an electric discharge in gas and 
liquid. Figures 2; references 11 (Russian). 


Simple Model To Study the Dynamics of the 
Developed Stage of a Rapid Electric Discharge in 
Gas and Liquid 

9S57AIO80B St. Petersburg ZHURNAL 
TEKHNICHESKOY FIZIKI in Russian Jul 95 No 7, 
(manuscript received 23 Mar 94; after revision 15 Feb 
95) pp 10-18 
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[Article by S. N. Kolgatin, St. Petersburg State Techni- 
cai University] 


[FBIS Abstract] Interpolation state equations for nitro- 
gen and water developed in a previous paper are used 
to mathematically model an electric discharge in air and 
water for a one-dimensional radially symmetrical case. 
A figure gives the pressure in the channel as a function 
of the speed of expansion of the channel boundary in 
air and water. The radius of the channel and current, 
temperature and pressure in the channel are depicted as 
a function of time. The simple model developed here 
is found to be capable of modeling the gas dynamic 
parameters of a discharge in air. It is more difficult to 
apply the model to a discharge in water due to counter- 
pressure and the fact that the plasma in the channel is 
not an ideal plasma. Semi-empirical equations are ap- 
plied. Comparison of model results with experimental 
data shows that the model yields satisfactory results. 
Figures 4; references 12 (Russian). 


On the Nature of Beaded Lightning 
957A1080C St. Petersburg ZHURNAL 


TEKHNICHESKOY FIZIKI in Russian Jul 95 
No 7, (manuscript received 3 Jun 94) pp 52-59 


[Article by G. K. Tumakayev, loffe Physicotechnical 
Institute, St. Petersburg] 


(FBIS Abstract] An attempt is made to explain beaded 
lightning using the processes of fragmentation of a 
positive column discharge at high current densities 
(>10°-10* A/cm?) due to the pinch effect, and at low 
current densities (10° A/cm?) due to contraction of a 
glow discharge due to stratification. The pinch effect is 
found to be an unlikely cause of beaded lightning due to 
the high current densities required. On the other hand, 
contraction of a glow discharge at atmospheric pressure 
in nitrogen occurs at low current densities (7x10° A/ 
cm’). It is shown that it is possible to have a stratified 
positive column discharge at atmospheric pressure. 
This is experimentally confirmed by observation of 
fragmentation of a contracted positive column of a high- 
voltage discharge in argon with admixtures of molecular 
gases at atmospheric pressures. Figures 5; references 16 
(Russian). 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 











FBIS-UST-95-038 
22 September 1995 


Experimental and Computer Study of the 
Aggregation of Molecules in a Crystal-Liquid 
Crystal System 


957A0979A Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Jan 95 Vol 69 No 1, pp 48-51 


[Article by R.I. Mints and D.B. Berg, Ural State 
Technical University, Yekaterinburg; UDC 532.78] 


([FBIS Abstract] Processes of aggregation in the het- 
erophase system crystal-liquid crystal were studied in 
experiments performed with a suspension of egg lecithin 
in an aqueous solution of NaCl. The study solution was 
prepared from a 10 percent solution of egg lecithin in 
absolute ethanol. The end concentration of lipid in the 
system ranged from 5 to 7 mg/ml, and the final concen- 
tration of salt ranged from 0.6 to 0.7 percent. The glass 
substrate was pretreated with lecithin. A 20-ul drop of 
the solution was applied to the substrate and dried in an 
atmosphere similar to steam-saturated air at room tem- 
perature (T = 296 K). Under such near-equilibrium con- 
ditions, the lyotropic liquid crystal underwent a phase 
transition from an isotropic solution to a lamellar phase, 
with the remaining water accounting for approximately 
10 percent of the sample’s weight. At the same time, 
NaCl crystals were precipitated whose morphology de- 
pended on the state of the lyotropic liquid crystal. When 
thus prepared, the multilayered vesicles of egg lecithin 
were free of salt ions. The resultant crystallization struc- 
tures were analyzed under an MBI-15 microscope in po- 
larized light. A computer model of fractal growth was 
also used to analyze the study crystals’ textures. The al- 
gorithm on which the model was based implements the 
principle of cellular automata and makes it possible to 
study a crystal’s growth from the matrix of the solvent in 
the presence of a second noncrystalline phase possessing 
lyotropic properties, i.e., diffusely restricted growth. The 
modeling was perfumed on a 256x256 square grid. The 
computer model made it possible to consider the three 
main morphological types of growing crystals as well as 
those phase transformations that occur in a crystal-liquid 
crystal system as the concentration of solvent becomes 
lower. The following scheme of supermolecular organ- 
ization was proposed for the crystallization textures of 
heterogeneous systems of the type crystal-liquid crys- 
tal: The lipid vesicles that are present in the medium 
surrounding the crystal are gradually transformed into 
lamellar layers. This transformation process begins in 
the area around the crystal, from where the liquid crys- 
tal component is displaced upon phase separation in the 
crystallizing system. As a result of the said process, 
only the apices of the faces can continue to grow (dif- 
fusely limited growth). The tiny crystal that then forms 
on the apex of the growing face repeats the shape of the 
large crystal on a smaller scale, which is entirely con- 
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sistent with the fractal geometry of self-similar growth. 
The supermolecular organization of the liquid crystal at 
the solid crystal-liquid crystal interface was also exam- 
ined. The fact that the molecules of the solid crystal are 
arranged in a homeotropic manner was said to be the 
result of the electrostatic attraction of the polar heads 
of the neutral lipid to the surface of the ionic crystal. 
The computer models developed were said to constitute 
the basis of a physical model of the mineralization of 
biological tissues. Figures 4; references 13: 9 Russian, 
4 Western. 


Possibilities of Predicting Density and Phase 
Transitions of Mesogenic Materials 


957A0979B Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Jan 95 Vol 69 No 1, pp 101-105 


[Article by A.V. Belik, V.A. Potemkin, and Yu.N. 
Grevtseva, Chelyabinsk State University; UDC 
547+532.783+532.14] 


[FBIS Abstract) The DENSON model is a relatively 
new model that is designed to model atomic radii 
in a molecule as a function of interatomic Euclidean 
distances. The model assumes that each element of the 
periodic table has its own "inherent" atomic radius and 
that when some arbitrary molecule system is formed, the 
said atomic radii are altered as a result of the interacting 
atoms’ mutual effects on one another. The approach on 
which the DENSON model is based has been considered 
as a possible way of predicting the density and phase 
transitions of mesogenic substances. The feasibility of 
the approach used as the basis of the DENSON model 
was discussed from the standpoint of compounds of the 
series 2,3,5,6-tetra-n-alkanoyloxyhydroquinone. Special 
attention was paid to the problems of estimating the 
effect of temperature on atomic radii and calculating 
substances’ density. A procedure for estimating cavities 
in the space of each of the atoms of a molecule was 
proposed. The temperature dependence of the descriptor 
vy’ which was created in an attempt to find a simple 
way of estimating the link between geometric molecular 
structure and a substance’s ability to regroup, was 
examined in connection with the problem of producing 
phase transitions of charging substances. Two of the 
main points in favor of using the descriptor v’,, were 
said to be (1) the fact that it is always the same 
for any given compound regardless of the number of 
atoms in the molecule and (2) the fact that the only 
information required to calculate it is information about 
atoms’ location within the space of the molecule (the 
unit structure of the substance in the general case). The 
use of the descriptor v’,, in estimating phase transitions 
was illustrated by way of the example of the problem 
of predicting the "mesogenic properties" of 2,3,5,6- 
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tetra-n-alkanoyloxyhydroquinones as a function of the 
nature of the alkyl radical [R) of the group R-C(O)-O- 
located in positions 2, 3, 5, and 6 of the hydroquinone 
molecule. Five versions of different substituents, from 
the hexanoyloxy group to the decanoyloxy group (i.e., 
where R = -C,H,,, -C,H,,, -CH,,, “C,H, and -C,H,,), 
were considered. The values of v’,, were calculated 
for all molecules in the interval from 23 to 140°C 
by assigning the compounds’ geometric parameters in 
the "standard" manner. The results were plotted in 
the form of a surface at the following coordinates: 
vy’, (in cm'); the number of carbon atoms (n) in 
the radical R (n = 5, 6, 7, 8, 9); and temperature 
(t in °C). The calculations demonstrated that when n 
6, the surface contains extrema corresponding to the 
substances’ melting points, whereas when n = 7, the 
surface includes a valley linked to the appearance of a 
mesophase that expands along the temperature scale as n 
increases. It was therefore concluded that the DENSON 
model may be used successfully to estimate the density 
and phase transitions of organic liquid crystals. The 
proposed algorithm was said to be a simple way of 
solving the problem of determining the bulk form of the 
unit structure of a substance as a function of the location 
of atomic nuclei in space for a specified temperature. 
The descriptor v’,, was said to be a unique computer 
test for predicting the presence of a liquid crystal state in 
newly discovered substances when the only information 
present is structural data for one molecule. Figures 3, 
table 1; references 12 (Russian). 


Epithermal Jet Motion of Crystals in Aerosols 
During Chemical Transformations 


957A1003A Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA - SERIYA 2 KHIMIYA in Russian 
Vol 36 No 1, Jan-Feb 95 pp 26-31 


[Article by I.V. Melikhov and A.A. Vedernikov, Radio- 
chemistry Department, Moscow University; manuscript 
received 13 Oct 94; UDC 541.18.04.182.642] 


[FBIS Abstract] Because the aerosol state is one of the 
most prevalent states of matter, investigation of the mo- 
tion of crystals in aerosols is an important problem. 
The laws of crystals’ motion in aerosols when the crys- 
tals are stable and do not interact with gas have been 
established. In most natural and technogenic aerosols, 
however, crystals are not stable but are instead evapo- 
rating or growing or even participating in topochemical 
and catalytic processes. Theoretical analysis has demon- 
strated that crystals of an aerosol involved in physico- 
chemical transformations such as condensation, evap- 
oration, and topochemical and catalytic processes are 
characterized by a unique epithermal jet motion. The 
development of this epithermal jet motion may be ex- 
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plained as follows: When a crystal is located in a gas, 
the gas acts upon one of its faces with a force that is 
dictated by the speed and number of gas molecules that 
are colliding with the crystal, bouncing off it, and being 
desorbed. The magnitude of the force depends on the in- 
tensity of the transformation process. If the transforma- 
tion involves attachment of the gas to the crystal instead 
of desorption of the gas, the crystal will not receive the 
recoil momentum that it would have received as a re- 
sult of desorption of the gas. The force of the gas’ effect 
on the given crystal face will therefore be diminished. 
The same applies to the crystal’s other faces; however, 
the reduction in force on the various faces will differ 
depending on the properties of the faces. The resultant 
force will act upon the crystal, and if the crystal is not 
attached, it will turn to the side of the leading face, 
where the force will be at peak intensity at that given 
moment in time. Fluctuations in the force will cause 
the different faces to become the leader in turn; con- 
sequently, the direction of the crystal’s motion changes 
from time to time. The crystal’s motion will become 
chaotic, in which case it may become millions of times 
more intense than brownian motion. The spatiotempo- 
ral irregularities of the aforementioned transformation 
processes will convert part of the transformation en- 
ergy into kinetic energy of the crystals. A mathemati- 
cal model was developed to describe the aforesaid pro- 
cesses. The mathematical model does not contain any 
assumptions that have not been verified by experiments 
studying crystallization, evaporation of disperse phases, 
or catalytic and topochemical processes. The essence of 
the model reflects a formal description of the link be- 
tween the force of a gas’ effect on crystals with the in- 
tensity of the chemical transformations in process. Cal- 
culations based on the model that were performed for an 
aerosol and crystals and gas with a wide range of prop- 
erties established that three possible patterns of motions 
can occur in the types of transformation processes under 
consideration: 1) if the surface of the crystals is uniform 
and the intensity of the transformation does not fluctu- 
ate, which is to say if the process is regular in space 
and time, the crystals will not be characterized by ep- 
ithermal jet motion; instead, the jet forces of the gas on 
each of the crystal’s faces will compensate all the others 
at the given moment in time as in the case of brown- 
ian motion; 2) if the surface is uniform but the intensity 
fluctuates, compensation of the forces on the different 
faces will be incomplete and the rate and direction of 
motion will depend on the intensity of the fluctuations; 
3) if the surface of the crystals is uniform but the force 
on some faces is compensated by that on other faces, 
epithermal motion will occur in both the presence and 
absence of fluctuations. In such cases the transforma- 
tion energy will not exceed 800 kJ/mol and the crystals 
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will be no larger than several millimeters in size. Two 
types of motion may develop: chemojet or jet-growth. 
Figures 2; references 12: 3 Russian, 9 Western. 


Experimental Modeling of the Migration of Cesium 
137 in Pine Seedlings 


957A1003B Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA - SERIYA 2 KHIMIYA in Russian 
Vol 36 No I, Jan-Feb 95 pp 32-34 


[Article by L.A. Kulikov, V.N. Anev, V.P. Sidorov, 
and Yu.D. Perfilyev, Radiochemistry Department, 
Moscow University; manuscript received 14 Apr 94; 
UDC 541.15) 


[FBIS Abstract] The pine forests inside the Chernobyl 
accident zone are an important ecological barrier pre- 
venting the spread of radionuclides to other noncon- 
taminated territories. Migration of radionuclides in pine 
trees plants is lower than in other plant communities. In 
view of this fact, the dynamics of the distribution of ce- 
sium 137 throughout the various parts of 3-year-old pine 
seedlings was examined. Pine seedlings were grown in 
soil to which trace amounts of cesium 137 had been 
added in the form of a '”CsNO, solution with a specific 
activity of 1,000 Bq/ml. The solution was added to the 
soil in either 2-ml or 14.5-ml doses, thereby resulting 
in activity levels equivalent to surface contamination 
densities of 5 and 40 Ci/km?. The distribution of ce- 
sium 137 throughout the seedlings was determined by 
pulverizing air-dried weighted samples of tree needles, 
stems, and roots and analyzing them with a DGDK-63 
gamma-spectrometer with a Ge(Li)-detector and with 
an AMA-03F 4 096-channel amplitude amplifier. Each 
measurement lasted 5,000 seconds. Samples were col- 
lected and analyzed during the course of the seedlings’ 
growing season. Specifically, the levels of cesium .37 
in the plants needles, stems, and roots were measured 
on days 7, 21, 42, 63, and 132 after the two cesium 
137-fertilizer solutions had been added to the soil. Sig- 
nificant fluctuations in cesium 137 levels were observed 
in all parts of the seedlings during the first 2 months of 
the study (July-August). On day 7 after the solution cre- 
ating the equivalent of a surface contamination level of 
40 Ci/km? had been added to the soil, most of the ce- 
sium 137 detected in the seedlings grown in the said soil 
was localized in the seedlings’ stem. By the end of the 
growing season, the levels in the stem tissue decreased 
whereas the levels in the seedlings’ needles and espe- 
Cially in the roots had increased. It was concluded that 
cesium 137 is present in a form that is very available 
to the seedlings and is very mobile. Figure 1, table 1; 
references 6: 5 Russian, 1 Western. 
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lon-Pair High-Performance Liquid 
Chromatography of 4-(5-Bromo-2- 
Thiazolylazo)resorcinol and Its Chelates 


957A1003C Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA - SERIYA 2 KHIMIYA in Russian 
Vol 36 No 1, Jan-Feb 95 pp 46-50 


[Article by Ye.N. Shapovalova, I.V. Mishenina, T.A. 
Bolshova, and O.A. Shpitun, Analytic Chemistry De- 
partment, Moscow University; manuscript received 7 
Feb 94; UDC 543.544:54.412.2:541.49] 


(FBIS Abstract] Heterocyclic azo compounds are the 
most often used chelating reagents in high-performance 
liquid chromatography [HPLC]. Ion-pair chromatogra- 
phy of anionic chelates is one of the most rapid devel- 
oping HPLC techniques used to monitor levels of met- 
als. In view of this fact, a study examined the retention 
of complexes of platinum metals, coppei, nickel, and 
cobalt with 4-(5-bromo-2-thiazolylazo)resorcinol [Br- 
TAR] as a function of the nature of the sorbent and the 
composition of the mobile phase. Solutions of chloride 
complexes of Rd(II), Rh(III), Ru(IV), Os(IV), Co(II), 
Fe(III), Cu, and Ni in 0.1 M HCl (with a metal concen- 
tration of 100 pg/ml) were used along with a solution 
of PII) perchlorate in 0.1 M HCIO, with a platinum 
concentration of 100 yg/ml. A Br-TAR solution (5 x 
10° M) was prepared by dissolving a carefully weighed 
quantity of reagent in dimethylsulfoxide [DMSO]. The 
chelates were produced in the presence of 50 percent 
(by volume) DMSO by using an acetate buffer solution 
with a pH of 6.2 along with 5 ml of aqueous solution, 
50-100 yg of metal, and Br-TAR in a concentration of 
2 x 10° M. The platinum metal chelates were synthe- 
sized by heating test tubes of the various metals in a 
water bath for 20 or 50 minutes. The chelates of Cu, 
Pd, Co, Ni, and Fe were produced without heating the 
solutions. A Milikhrom-2 liquid chromatography was 
used. The experiments confirmed that Br-TAR may be 
used as a Chelating reagent when separating metals by 
ion-pair HPLC. Polarity of the mobile phase was found 
to the factor that had the most noticeable effect on re- 
tention of chelates of metals with Br-TAR: Retention 
ranged from 45 to 70 percent depending on the concen- 
tration of acetonitrile. The coefficient of the chelating 
reagent’s capacity [k’] was also found to be important: 
As the concentration of acetonitrile increased, k’ de- 
creased and resolution of the peaks worsened. A mobile 
phase containing acetonitrile in a concentration of 50 
percent proved to be optimum because it permitted elu- 
tion of nearly all the chelates (with the exception of 
platinum). The pH of the mobile phase also affected re- 
tention of the chelates studied (this was especially true 
in the case of the chelates of Cu and Ni). Retention of 
Br-TAR and chelates of Co and Ru increased as the so- 
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lution pH was increased to 6.2. Retention of the copper 
chelate remained virtually unchanged at pH levels of 
5.0-6.2 but increased markedly at a pH of 6.2-6.8. On 
the basis of the aforesaid findings, it was concluded the 
mechanism of the retention of chelates with Br-TAR is 
predominantly an ion-exchange mechanism and is anal- 
ogous to the retention mechanism of chelates with 4-(2- 
thiazolylazo)resorcinol [TAR]. When Br-TAR is used as 
a chelating agent, however, hydrophobic reactions be- 
tween the sorbates and stationary phase and chelate re- 
tention become more important. This in turn causes the 
peaks to blur and, in a number of instances, results in 
problems in elution of the complexes from the column. 
. As a result, column resolution is decreased somewhat 
compared to when TAR is used, and only four metals 
(Cu, Co, Ni, and Ru) can be separated and determined 
simultaneously. Figures 4, tables 2; references 6: 4 Rus- 
sian, 2 Western. 


Leached Basalt Fiber as a Promising Drying Agent 
for Gases 


957A1003D Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA - SERIYA 2 KHIMIYA in Russian 
Vol 36 No 1, Jan-Feb 95 pp 64-69 


[Article by T.I. Shcherbak, E.A. Kalinin, A.M. Tsy- 
bulevskiy, V.K. Belnov, and M.S. Safonov, Chemi- 
cal Technology Department, Moscow University; man- 
uscript received 1 Dec 93; UDC 541.183) 


[FBIS Abstract] A study evaluated the feasibility of 
using leached basalt fiber as a drying agent for deep 
drying of gases. The studies were performed with 
ultrathin basalt staple fibers measuring 0.7-1 ym in 
diameter and containing the following (percent by 
weight): SiO,, 49-50; FeO, + FeO, 14-15; CaO, 9-10; 
ALO,, 15-16; MgO, 5-6; TiO,, 2; and K,O + Na0O, 
3-4, First, the fibers were dried in an air stream at 
a temperature of 150°. The fibers were treated with a 
sulfuric acid solution; the fibers were added to the acid 
at a rate of 1 g of fiber to 0.5 1 of solution. A three- 
stage leaching process was used. First, the fiber was 
leached in a 5 N solution of H,SO, for 35 minutes. 
This was followed by 60 minutes of leaching in a 2 N 
solution of H,SO, (stage 2) and a final 120 minutes of 
leaching in a 2 N solution of H,SO, (stage 3). The fibers 
were rinsed between each of the three stages. During 
the leaching process, the temperature of the mixture 
was maintained between 93 and 97°. After the three 
leaching sessions, 0.5 | of cold water was added to the 
mixture, the solution was suctioned off, and the fibers 
were rinsed first with hot water and then with cold 
water. Subsequent experiments established that there 
was no need to rinse the fibers between each of the three 
leaching sessions. The fibers’ suitability as a drying 
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agent was evaluated in two experiments. Between 10 
and 12 g of fiber was placed into 2.5-cm-diameter glass 
columns, thereby resulting in a 10-cm-high layer of 
adsorbent. The adsorbent was regenerated in a stream 
of nitrogen at 150°C for 2 hours. After the layer had 
cooled, it was used to dry natural gas under normal 
pressure. Before being fed through the drying column, 
the gas was saturated with moisture in a sparging tank 
at a temperature of 23-25°C. In the first of the two 
experiments performed, gas with a starting moisture 
content of 14.45 g/m* was fed through the column at 
a rate of 0.85 l/min. The adsorbent was calculated to 
have an effective dynamic sorption capacity (based on 
the dew point of the gas leaving the column at -45°) 
of 9.1-9.7. In the second experiment, gas with a starting 
moisture content of 9.8 g/m? was fed through the column 
at a rate of 2.83 l/min. The adsorbent was calculated to 
have an effective dynamic sorption capacity of 9.8-10.8. 
The leached basalt fiber adsorbent was determined to 
have a regeneration temperature of 110°, which is much 
lower than the regeneration temperatures of silica gel 
(145°C), the zeolite NaX (270°C), and the zeolites NaA 
and CaA (300-350°C). The new leached basalt fiber 
adsorbent was thus concluded to be promising as a gas 
drying agent. Figures 3, table 1; references 10 (Russian). 


Effect of a Magnetic Field on the Physicochemical 
Properties of Water-Electrolyte and Biological 
Systems 

957A0980A Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Mar 95 Vol 69 No 3, pp 521-524 


[Article by V.V. Korolev, N.I. Dyupovkin, L.N. Sav- 
ina, L.A. Shmeleva, and G.A. Krestov (deceased); man- 
uscript received 3 Feb 94; UDC 541.139:541.135.88- 
145+577.1] 


(FBIS Abstract] A study examined the effects of mag- 
netic field intensity, temperature, and fluid flow rate on 
the physicochemical properties (density, electric con- 
ductivity, pH, and infrared spectra of frustrated total 
internal reflection) of the following solutions: twice- 
distilled water, diamagnetic solutions of sodium and 
potassium chloride, paramagnetic aqueous solutions of 
iron (II) and nickel (II) sulfate, and a solution of ery- 
throcytes in a physiologic solution (a 0.89-percent so- 
lution of sodium chloride in water). All of the elec- 
trolytes studied were prepared from starting substances 
with a grade of either ultrapure or analytically pure. An 
R5058 electrical bridge was used to measure electric 
conductivity, a type OR-208/1 pH-meter was used to 
measure pH, a continuous-type precision vibrating den- 
sitometer with a precision of +/-2 x 10° g/cm? was used 
to measure density, and a Specord M-80 infrared spec- 
trophotometer was used to measure the infrared spec- 
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tral characteristics of the magnetized aqueous solutions. 
The effects of exposure to a magnetic field on the struc- 
ture of water were studied by determining the change in 
the dissolving power of magnetized and nonmagnetized 
water. Experiments were also performed to determine 
the critical volume of twice-distilled water whose addi- 
tion to the system erythrocyte mass-physiologic solution 
would initiate destruction of the erythrocytes. The tests 
failed to yield unequivocal results because of the sub- 
jective nature of the process of estimating the beginning 
of the erythrocyte destruction process. A series of ex- 
periments involving magnetization of a 0.1 percent so- 
lution of sodium chloride established that magnetization 
does not affect such characteristics of physiologic solu- 
tions as pH, electric conductivity, or density. Analogous 
results were obtained for FeSO, and CoSO, solutions. 
Next, the change in the structural aspects of water and 
0.1 and 0.01 M aqueous solutions of iron (II) and nickel 
(II) after exposure to a magnetic field was studied by 
the method of frustrated total internal reflection. Mag- 
netic flux densities of 0.1-0.6 teslas and various flow 
rates of the fluids through the magnetizing device were 
studied. In all cases, when the various diamagnetic and 
paramagnetic electrolytes studied were dissolved in wa- 
ter, the peaks of the main absorption bands of the in- 
frared spectra of the frustrated total internal reflection 
of water became slightly more intense and acquired a 
Slightly greater frequency. No such effect of magnetiza- 
tion was manifested in the infrared spectra of frustrated 
total internal reflection of the water-electrolyte magne- 
tized diamagnetic and paramagnetic solutions, however. 
Figures 2, table 1; references 19 (Russian). 


Enzymology Engineering Approaches to Designing 
Polymeric Forms of Aprotinin 

957A1004A Moscow VESTNIK MOSKOVSKOGO 
UNIVERSITETA - SERIYA 2 KHIMIYA in Russian 
Vol 36 No 2, Mar-Apr 95 pp 139-144 


[Article by N.I. Larionova, N.A. Moroz, N.G. Balabu- 
shevich, N.R. Kildeyeva, and G.L. Khromov, Chemi- 
cal Enzymology Department, Moscow University; man- 
uscript received 1 Nov 94; UDC 577.152.3] 


(FBIS Abstract] The possibility of creating various poly- 
meric medicinal forms of the pancreatic proteinase in- 
hibitor aprotinin was examined. Water-soluble carbodi- 
imide and sodium periodate were used to obtain con- 
jugates of polysaccharides and aprotinin. The condi- 
tions of covalent bonding of the dextran derivatives 
with aprotinin were optimized to reduce the number 
of stages involved in the process and to obtain a con- 
jugate with a higher total amount of active inhibitor 
per gram of preparation. The effects of modification 
of aprotinin by polysaccharides that had been acti- 
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vated with sodium periodate were studied. The effect 
of the following factors on binding of aprotinin with 
dextran dialdehyde were considered: degree of oxi- 
dation of dextran and its derivatives, ratio of apro- 
tinin to dextran dialdehyde, pH, and duration of bind- 
ing. When the water-soluble carbodiimide 1-ethyl-3(3’- 
dimethylaminopropyl)-carbodiimide hydrochloride was 
used with a pH of 2 and an aprotinin:polysaccharide 
ratio (by weight) of 1:2.5, a yield of 230 mg of pro- 
tein per gram of preparation was achieved, and 40 per- 
cent of the aprotinin’s inhibiting activity was retained. 
The use of sodium periodate (with a degree of dextran 
oxidation of 5 percent) at a pH of 8.6 in a 1:2 apro- 
tinin:polysaccharide ratio resulted in a yield of 210 mg 
of protein per gram of preparation, and 40 percent of 
the aprotinin’s inhibiting activity was retained. When 
the aprotinin:polysaccharide ratio (by weight) was in- 
creased to 1:4, a yield of 180 mg of protein per gram of 
preparation was achieved, and 36 percent of the apro- 
tinin’s inhibiting activity was retained. When the apro- 
tinin:polysaccharide ratio (by weight) was changed to 
1:8, a yield of 110 mg of protein per gram of prepa- 
ration was achieved, and 30 percent of the aprotinin’s 
inhibiting activity was retained. The experiments thus 
confirmed that periodate oxidation of clinical dextran 
results in modified aprotinin derivatives with character- 
istics comparable to those synthesized by using water- 
soluble carbodiimide as an activating agent. It was fur- 
ther discovered that increasing the degree of oxidation 
of the carrier while keeping the weight ratio of aprotinin 
to dextran dialdehyde constant results in a significant 
increase in the concentration of protein in the prepara- 
tion. The accompanying decrease in inhibiting activity 
was explained in terms of modification of the ¢-NH, 
group of the Lys-15 radical of aprotinin’s reactive cen- 
ter. It was also established that when aprotinin is im- 
mobilized on dextran dialdehyde with a low degree of 
oxidation, both the amount of conjugated protein syn- 
thesized and the inhibiting activity of the conjugated 
protein are directly proportional to the starting concen- 
tration of proteins used for the immobilization. Further 
experiments conducted in an attempt to create an apro- 
tinin preparation with a prolonged effect by encapsulat- 
ing it in various film-forming polymers established that 
encapsulating aprotinin in water-soluble films has vir- 
tually no effect on the protein’s activity (i.e., it retains 
80 percent of its activity). Experiments in which apro- 
tinin and various antimicrobials were encased together 
within atraumatic polyvinyl alcohol films confirmed that 
perfloxacin is the most effective antimicrobial for such 
purposes: Even after perfloxacin-containing films (for- 
mation temperature, 40°C) were treated with water for 
2 days, the inhibition activity of the aprotinin remaining 
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in the film was still at 40 percent of its initial level. Fig- 
ures 4, table 1; references 18: 12 Russian, 6 Western. 


Crystallizers Based on Ultradisperse Powders of 
Iron Group Metals for Neutralizing Toxic 
Emissions Not Containing Oxygen 


957A0981A Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Apr 95 Vol 69 No 4, pp 632-635 


[Article by T.F. Sheshko, V.Ye. Tarasova, Yu.M. Serov, 
and V.M. Gryaznov, Russian University of Friendship 
of the People, Moscow; manuscript received 23 May 
94; UDC 541.128:16.097.3:628.512] 


(FBIS Abstract] A study examined the catalytic activity 
of catalysts based on ultradisperse powders of metals 
of the iron group in neutralizing toxic wastes that do 
not contain oxygen. The catalytic activity occurring 
in reactions of oxidation of carbon monoxide and 
light olefins and the reduction of nitrogen oxides was 
determined by feeding in a mixture of helium and 
the following gases (all percentages are percentages by 
weight): 0.8 percent CO and 2.3 percent O,,; 0.5 percent 
C,H, and 1.5-5 percent O,; 2 percent C,H, and 10-35 
percent O,; 0.2 percent NO, and 0.3 percent C,H,; and 
0.5 percent NO, and 0.9 percent CO. The experiments 
were performed in a flowthrough unit at atmospheric 
pressure, space velocities of 3,000 to 30,000/h, and 
temperatures of 373 to 1,023 K. The catalysts were 
placed in a quartz reactor with a quartz filter that 
prevented entrainment of the particles. The reaction 
products were subjected to chromatographic analysis. 
Two series of catalysts were studied: The catalysts in 
the first series were prepared by mixing ultradisperse 
powders of iron, cobalt, nickel, and manganese oxide 
with ALO, and SiO, powders. The resultant catalysts 
had a specific surface of 40-75 m*/g. The second series 
of catalysts was prepared by impregnating Al,O, with 
aqueous solutions of cobalt or manganese nitrates and 
then treating the mixture in stream of argon and oxygen 
at 623 K. The resultant catalysts had a specific surface 
of 17-51 m*/g. Of the catalysts of the first series, 
the catalyst containing 3 percent (by weight) Fe, Co, 
and MNO, matrixed in Al,O, was the most active in 
the oxidation of CO. The iron-cobalt catalyst of the 
second series (5 percent Fe-5 percent CoO/ALO,) was 
even more active: It transformed CO at a rate of 99.9 
percent at a temperature of 493 K. Virtually complete 
oxidation of C,H, to CO, and H,O was achieved by 
using the catalyst consisting of 3 percent Fe, 3 percent 
Co and 3 percent MnO, with an ALO, matrix. The 
aforementioned iron-cobalt catalyst of the second series 
was nearly as active in the oxidation of C,H,. The 
Catalysts containing manganese oxide (which had a 
specific surface of 44 m?/g) proved to be more active 
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in the reduction of nitrogen oxides by carbon monoxide 
than the other catalysts did. The greater effectiveness of 
the manganese oxide-containing catalysts was attributed 
to the fact that significantly greater a.nounts of N,O 
formed from NO on their surface than on the surfaces 
of the other catalysts studied. The aforesaid catalysts did 
not lose their activity after extended storage or exposure 
to thermal cycles. Figures 4, tables 2; references 9: 1 
Russian, 8 Western. 


Method of Calculating a Sorbent’s Acid-Base 
Characteristics Based on the Results of 
Potentiometric Titration 


957A0981B Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Apr 95 Vol 69 No 4, pp 664-667 


[Article by A.P. Golikov; manuscript received 1 Nov 
93; UDC 541.183] 


{[FBIS Abstract] The main shortcoming of existing 
methods for calculating the acid-base characteristics of 
sorbents is said to be that they completely ignore the en- 
ergy nonuniformity of the surface of all real sorbents. A 
new method has therefore been proposed for calculating 
the acid-base characteristics of sorbents and mixtures of 
acids and bases with similar dissociation constants based 
On potentiometric titration. The new method is based on 
Calculation of the distribution functions of the total con- 
centrations of surface groups in the multidimensional 
space of the surface groups’ dissociation constants. Only 
material balance equations and laws of charge conser- 
vation and active mass conservation are required for the 
calculations. No additional model assumptions regard- 
ing the structure of the sorbent’s surface are required. 
The procedure used to calculate density functions is il- 
lustrated by way of calculations performed for an aque- 
Ous solution of a mixture of weak multibasic acids and 
bases. An algorithm for finding distribution functions is 
also presented. All of the quantities included in the fun- 
damental! equation of the proposed method (with the ex- 
ception of the known functions p, and p,) are measured 
during the process of potentiometric titration. Specifi- 
cally, [H*] is measured directly, [OH") is measured from 
the relationship [OH"] = K,/[H*], and the background 
concentrations are functions of the volume of titrant 
added. Consequently, the fundamental equation may be 
solved without using any experimental data besides a 
potentiometric titration curve. References 7 (Russian). 


Dehydration of Crystalline Hydrates in a 
Microwave Field 


957A0981C Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Apr 95 Vol 69 No 4, pp 731-734 


[Article by S.S. Berdonosov, V.Ya. Lebedev, I.V. 
Melikhov, and Ye.V. Kozorezova, Chemistry De- 
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partment, Moscow State University imeni M.V. 
Lomonosov; manuscript received 1 Feb 94; UDC 
542.937;548.562;537.868] 


(FBIS Abstract) The dehydration of crystalline hydrates 
in a microwave field was examined in a series of experi- 
ments performed on the crystalline hydrates BaCl,2H,O 
and CaSO,2H_O in a microwave field created by using 
an M-105 magnetron with a frequency of 2.45 GHz 
and power level of 10 to 600 W. The magnetron was 
connected to a rectangular waveguide and resonator op- 
erating in a TE,, mode. In some of the experiments, 
the study sample was located in a tube on the filter. In 
those cases, a stream of helium was passed through at 
a rate of 1-2 cm*/s and a temperature of 20°C. In other 
experiments, single crystals of BaCl,2H,O were placed 
on the filter. In some of the experiments, samples of 
BaCl,2H,O and CaSO,2H,O were used to which iron 
microparticles had been added or BaCl,2H,O with an 
artificially elevated level of defects. In some cases, sin- 
vile particles of sulfur or some other dielectric weighing 
3-2 mg and having a known melting point were added to 
the tubes along with the study crystals. The crystals were 
also studied under an MBI-15 optical microscope and, 
in some cases, under an electron microscope. The small 
(less than 0.5 mm) thick single crystals of BaCl,2H,O 
that did not contain iron particles or scratches did not 
undergo any change in properties when irradiated at a 
power level of approximately 600 W for at least 5 min- 
utes. The iron particles that were placed separately on 
the filter in the microwave field heated up. The tem- 
perature of those particles weighing less than 10 mg 
did not exceed 110-220°C. The BaCl,2H,O single crys- 
tal that had had an iron particle inserted in it and that 
was irradiated at a power level of 20 W underwent lo- 
cal degradation within 5 seconds: A set of dehydrated 
crystals measuring 10-20 um in size formed around the 
iron particle and formed a transformation front that was 
propagated from the iron particle at a speed of approx- 
imately 10 m/s. After the transformation, the single 
crystal retained its shape but lost its transparency. The 
CaSO,2H,O powder with a volume of 0.3 cm? and con- 
taining a single particle of iron was transformed into 
the anhydrite CaSO, within 80 seconds after exposure 
to microwave radiation at a power level of 20 W. It was 
estimated that the microwave’s temperature increased to 
110-120°C. Like the dehydrated barium chloride crys- 
tals, after their transformation, the said crystals retained 
their shape but lost their transparency. When kept under 
Static pressure in a test tube, CaSO,2H,O not contain- 
ing iron also dehydrated (beginning after application of 
the microwave field at a power level of 40 W). In the 
absence of pressure, the CaSO, 2H,O crystals did not de- 
hydrate in response to microwave irradiation lasting 900 
seconds or longer. It was further established that jump 
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of the dehydration front from one CaSO,2H_O crystal 
to another occurs in accordance with a relay mechanism. 
Figures 3; references 4 (Russian). 


Electron and Hydrogen Atom Transfer in Mixtures 
of Organic Compounds Under the Effect of Elastic 
Sound Waves 


957A0981D Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Apr 95 Vol 69 No 4, pp 739-741 


[Article by A.I. Aleksandrov, A.I. Prokofyev, I.Yu. 
Metlenkova, N.N. Bubnov, D.S. Tipikin, G.D. 
Perekhodtsev, and Ya.S. Lebedev, Synthetic and Poly- 
mer Materials Institute, Elementoorganic Compounds 
Institute imeni A.N. Nesmeyanov, and Chemical 
Physics Institute imeni N.N. Semenov, Russian Acad- 
emy of Sciences, Moscow; manuscript received 29 Apr 
94; UDC 541.124] 


[FBIS Abstract] A study examined the phenomenon of 
electron and hydrogen atom transfer in mixtures of pow- 
ders of organic compounds when the powders are sub- 
jected to elastic sound waves in pulses lasting approx- 
imately 100 ys each. Two series of experiments were 
performed. In the first series of experiments, the study 
specimen was sandwiched between two polypropylene 
wafers. When the polypropylene wafers were com- 
pressed, an elastic wave developed in the sandwich that 
acted on the study compound sandwiched between them. 
The reaction products were incorporated into the thin 
polypropylene wafers and were studied in that form by 
electron spin resonance [ESR] spectroscopy. In the sec- 
ond series of experiments, an elastic wave initiated by 
mechanical explosion of the polypropylene wafers was 
propagated through a steel waveguide into compressed 
powders of the study compound. The pulse duration 
did not exceed 100 ys in any of the experiments. A 
threshold type of relationship was found to exist be- 
tween the yield of paramagnetic centers and pulse am- 
plitude. Specifically, the yield increased sharply at ap- 
proximately 10° Pa (100 kilonewtons/cm?) and remained 
virtually unchanged as the pressure increased further. 
In both series of experiments, the study mixtures of or- 
ganic compounds absorbed sound waves at frequencies 
of 70-140 kHz. Formation of free-radical centers was 
discovered for the following three types of reactions oc- 
curring in mixtures of powder compounds: oxidation of 
phenols (with PbO, serving as the oxidizing agent); at- 
tachment of o-quinoncs to silicon bis-pyrocatechol; and 
electron (hydrogen atom) transfer between phenols and 
o-quinones. Addition of the powerful inorganic oxidiz- 
ing agent PbO, inhibited the formation of radical pairs 
in all of the systems studied. The ESR spectra of the 
mechanochemical reactions products incorporated into 
the polypropylene wafers were by and large the same as 
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the ESR spectra of the reaction procucts in the pressed 
powders. The experiments thus established that applica- 
tion of pulses of elastic sound waves to the systems of 
organic compounds studied results in the formation of 
the very same intermediate paramagnetic centers (free 
radicals and radical pairs) as dose mechanical com- 
bined abrasion of crystalline powder. It was hoped that 
the proposed "clean" method of generating active cen- 
ters will permit detailed clarification of the mechanism 
of mechanochemical activation of organic compounds. 
Figures 2; references 4 (Russian). 


Synergism of the Interaction of Sr** Cations With 
SiO,-Immobilized Crown Ethers in Nitric Acid 
Solutions 


957A0981E Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Apr 95 Vol 69 No 4, pp 761-763 


[Article by Ye.I. Grigoryev, S.V. Nesterov, L.I. Trakht- 
enberg, Physicochemical Scientific Research Institute 
imeni L.Ya. Karpov, Moscow; manuscript received 9 
Jun 94; UDC 541.183] 


([FBIS Abstract] A study examined the sorption of 
Sr** cations from aqueous solutions by two SiO,- 
immobilized crown ethers (DTsG18K6 and DB18K6). 
The experiments were performed with alkaline earth 
metals and hydrochloric acid graded chemically pure 
and nitric acid that was graded pure and subjected to 
additional purification as described elsewhere. The con- 
centrations of the nitrate solutions ranged from 10% to 
10° M. The concentration of crown ether ranged from 
0.027 to 0.27 mmol/g. The formation of complexes of 
DTsG18K6 and alkaline earth metal cations was con- 
ducted under static conditions from single-component 
solutions. A study of the kinetics of binding of the 
rare earth metal cations with the SiO,-immobilized 
DTsG18K6 and DB18K6 from aqueous solutions es- 
tablished that in addition to reacting with the crown 
ethers, the silica gel substrates also reacted with the 
Sr** cations. The difference between equilibrium adsorp- 
tion of the sorbent and silica gel was used to calcu- 
late the equilibrium constants. The initial leg of the ab- 
sorption isotherm plotted for the complexes containing 
DTsG18K6 and DB18K6 in neutral solutions was used 
to calculate each complex’s stability constant [(lgG]. lg 
was calculated to equal 2.8 +/- 0.2 for DTsG18K6 and 
1.2 +/- 0.2 for DB18K6. The rate constants of the for- 
mation of complexes of immobilized crown ether and 
Sr** cations were found to equal 5 and 75 l/mol/s for 
DTsG18K6 and DB18K6, respectively, and the dissoci- 
ation constants of the two complexes were determined 
to equal 0.01 and 5 s' for the complexes containing 
DTsG18K6 and DB18K6, respectively. The effect of 
acidity of the solution on the complex-forming ability 
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of the immobilized crown ethers was explained primar- 
ily in terms of protonation of the ligand. Synergism 
of the binding of Sr** ions by the immobilized ether 
DTsG18K6 from nitric acid solutions was discovered 
to occur when the concentration of nitric acid is greater 
than 3 M. Figures 2; references 10: 5 Russian, 5 West- 
ern. 


Catalysts Based on Ultradisperse Iron Group 
Powders for Neutralizing Toxic Emissions 
Containing Oxygen and Water Vapor 


957A0981F Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Apr 95 Vol 69 No 4, pp 764-766 


[Article by T.F. Sheshko, V.Ye. Tarasova, Yu.M. Serov, 
and V.M. Gryaznov, Russian University of Friendship 
of the People, Moscow; manuscript received 9 Jun 94; 
UDC 541.128:16.0977.3:628.512] 


(FBIS Abstract] The possibility of combined neutraliza- 
tion of nitrogen oxides, carbon monoxide, and hydrocar- 
bons in the presence of oxygen and steam on catalysts 
containing ultradisperse powders of metals of the iron 
group was examined in a series of experiments per- 
formed with model mixtures containing the foliowing 
in helium (all percentages are percentages by weight): 
0.1 percent NO,, 0.6 percent CO, and 2.5 percent O,; 
0.1 percent NO,, 0.6 percent CO, and 16 percent HO; 
0.2 percent NO_., 0.3 percent C,H,, and 0.6 percent.O, 
(or 16 percent H,O); 0.13 percent NO,, 0.15 percent 
CO, 0.18 percent C,H,, and 0.6 percent O,; and 0.1 per- 
cent NO,, 0.4 percent CO, 0.2 percent C,H,, 0.6 percent 
O,, and 10 percent H,O. Two catalysts consisting of ul- 
tradisperse powders of iron and cobalt or manganese 
oxide in an Al,O, matrix (readers are referred to an- 
other publication for the formulas of the two catalysts) 
were used in the neutralization process. The activity of 
the iron-cobalt catalyst in neutralizing the study mixture 
was found to be low. At temperatures below 623 K, the 
degree of oxidation of CO and CO, reached 99 percent; 
however, the degree of conversion of NO, and C,H, did 
not exceed 10 percent. Noticeable reaction of propane 
and nitrogen oxides began only at temperatures above 
823 K. The following degrees of conversion were ob- 
served at 1,073 K: NO,, 80 percent; C,H,, 95 percent; 
and CO, 99 percent. The iron-manganese provided much 
more active in neutralizing the study mixture containing 
NO,, CO, hydrocarbons, O,, and H,O. Even at 573 K, 
50 percent of the NO, was converted. At temperatures 
between 593 and 623 K, the degree of conversion of 
NO, was near 70 percent. The degree of propane oxida- 
tion increased smoothly as the process temperature was 
increased and reached 99 percent at 973 K. The degree 
of oxidation of carbon monoxide reached 99 percent 
at 593 K and remained at that level at higher temiper- 
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atures. Adding steam to the reaction mixture had no 
significant effect on the oxidation of CO and propane 
but did reduce the depth of reduction of the nitrogen 
oxides by both carbon monoxide and propane. The iron- 
manganese Catalyst was thus deemed promising for use 
in neutralizing mixtures containing NO,, CO, hydrocar- 
bons, O,, and H,O. Figures 5, table 1; references 8: 3 
Russian, 5 Western. 


Effect of Aluminum Oxide on the Sorption and Gas 
Sensitivity Properties of Indium Oxide-Based 
Ceramic 


957A0982A Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian May 95 Vol 69 No 5, pp 910-914 


[Article by N.Ye. Trofimenko, V.S. Komarov, S.V. 
Baran, and A.I. Ratko, General and Inorganic Chem- 
istry Institute, Byelarus Academy of Sciences, 
Minsk, and Farmek Scientific Production Enter- 
prise, Minsk; manuscript received 3 Mar 94; UDC 
541.183.6:539.21:53.087.92] 


(FBIS Abstract} A study examined the effect of various 
factors on the pore structure and phase composition of 
the ceramic ALO,-In,O, produced by coprecipitation of 
In(OH), and Al(OH), from 10-ercent solutions of ni- 
trates of the respective metals by ammonium hydrox- 
ide to a pH of 8. The precipitates were aged in the 
mother liquor for 2 hours, after which they were rinsed, 
pressed through a filter, and shaped in granule form. 
The samples were then dried at room temperature and 
roasted at 120, 500, and 800°C. The level of ALO, in 
the various samples ranged from 4 to 90 percent by 
weight. The samples’ adsorption and structural charac- 
teristics were calculated from the isothermal curves of 
their sorption of benzene vapor, and they were studied 
by x-ray diffraction (on a DRON-3 diffractometer) and 
thermogravimetry (on a Derivatcgraph-Q 1500 D). The 
electric conductivity of samples of indium oxide and 
aluminum-oxide modified indium oxide that had been 
roasted at 800°C was studied in air and in an air at- 
mosphere containing various levels of umethane. The 
benzene vapor sorption studies established that adding 
ALO, to indium oxide results in the formation of meso- 
pores. Those samples with lower levels of indium oxide 
had smaller specific surface areas. The curve plotted for 
the temperature dependence of the specific surface area 
of samples roasted at 120 and 500°C contained a slight 
peak in the vicinity of a low ALO, content. Increases 
in the samples’ levels of Al,O, were accompanied by a 
sharp increase in specific surface area, all the way up to 
the specific surface area value corresponding to ALO, 
alone. In the case of the ceramic samples heat-treated 
at 800°C, the specific surface area increased continu- 
ously with increases in the content of AL,O,. The ther- 
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mal analysis indicated that crystallization of aluminum 
oxide is accelerated in the presence of small quantities 
of indium oxide. The addition of ALO, to the coprecip- 
itated hydroxides was found to raise the crystallization 
point. The said increase was attributed to the higher en- 
ergy of the Al-O bond as compared with the In-O bond. 
X-ray phase analysis established that no new phases 
form at temperatures up to 1,000°C. The most distinct 
diffraction pattern was obtained for samples roasted at 
temperatures of 800°C or higher. Mixed samples with 
an Al.O,:In,O, ratio of 1:1 (by weight) roasted at 800°C 
were x-ray amorphous. Crystallization of the indium and 
aluminum oxides was observed at temperatures above 
1,000°C. There was virtually no correlation between 
the samples’ composition and their adsorptive capac- 
ity; only in those adsorbents roasted at £00°C did the 
adsorptive capacity increase with higher levels of alu- 
minum oxide, the porous structure of which is more sta- 
ble when subjected to high temperatures. The informa- 
tion discovered in the studies of the mixed indium and 
aluminum oxides was used to develop a meihod of pro- 
ducing gas-sensitive semiconductor elements with high 
sensitivity to reduction-type gases. The elements were 
much more sensitive to methane in low concentrations 
than pure In,O, is. Figures 3, table 1; references 16: 10 
Russian, 6 Western. 


Sorption of Nitrogen Dioxide on Thin Films of Zinc 
Phthalocyanine 


957A0982B Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian May 95 Vol 69 No 5, pp 957-958 


[Article by L.G. Pakhomov and G.L. Pakhomov, Chem- 
istry Scientific Research Institute, Nizhegorod State 
University, and Chemical Physics Institute, Russian 
Academy of Sciences, Moscow; manuscript received 25 
May 94; UDC 541.1:547.97] 


(FBIS Abstract] The reaction of nitrogen dioxide with 
thin films of zinc phthalocyanine [PcZn] was studied by 
electron spectroscopy, quartz microweighing, and paral- 
lel measurement of conductance. The PcZn films were 
produced by vacuum sublimation (with a VUP-S5 unit) 
onto substrates at room temperature (an a-modification). 
The following materials served as substrates: optical 
quartz glass (for the spectral measurements), quartz 
piezoresonators (for the microweighing), and pyroceram 
dielectric wafers with a nichrome raster (for the elec- 
trical measurements). Before the measurements, all of 
the study samples were conditioned in a vacuum at 455 
K for 2 hours. The sorption and electric (dark) mea- 
surements were taken at room temperature in a special 
steel measuring cell with an initial vacuum of 10°-10°’ 
torr. All spectral measurements were taken in evacu- 
ated quartz gas flasks. A KSVU-12 LOMO was used 
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to record the samples’ absorption spectra. The spectral 
changes observed after exposure of the PcZn to NO, 
were determined to indicate removal of an electron from 
the x-system of the macroligand and formation of a 
mono-n-Cation-radical form of PcZa, i.e., [Pc'Zn]}* dur- 
ing the process of bulk sorption of NO,. The spectral 
studies also established changes in the layer packing of 
. the PcZn molecules as a result of exposure to nitrogen 
dioxide. The sorption isotherm (i.e., the curve plotted for 
the dependence of the ratio of the number of adsorbed 
NO, molecules to the total number of PcZn molecules 
on nitrogen dioxide pressure [pNO,] consisted of three 
legs: the first (curvilinear) corresponded to a Langmuir 
equation and bulk sorption of NO. the second was char- 
acterized by a decrease in the sorption rate, and the third 
(nearly linear) was determined to be indicative of sorp- 
tion by some other mechanism (other centers). Initially, 
the film’s conductivity [7] increased noticeably as pNO 

increased. After the film’s peak conductivity [7,..] had 
been reached, o decreased nearly instantaneously by ap- 
proximately three orders of magnitude. Thereafter, « re- 
mained virtually unchanged at elevated nitrogen dioxide 
pressures and also when the voltage on the contacts was 
increased, i.e., when the layer became completely di- 
electric. When the film was heated in a vacuum to 430 
K, o was reversibly restored (it was even possible to 
complete another cycle of measurements); however, the 
values of 7 at room temperature were always somewhat 
lower than the initial values. The observed changes in 
the film’s conductivity were attributed to formation of 
the cation-radical [Pc:Zn]*. Figures 2; references 5: 2 
Russian, 3 Western. 


Ecologic-Analytic Association 


957A1006A Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Jun 95 Vol 50 No 6, p 581 


[Article by Yu.A. Zolotov] 


(FBIS Translated Text] A number of leading research 
institutes, higher educational institutions, centers, and 
laboratories involved in analyzing environmental sam- 
ples joined together in 1991 to form the Ecologic- 
Analytic Association, which is better known by the 
shortened name Ekoanalitika. Examples of its founders 
include the Chemistry Department of Moscow Univer- 
sity imeni M.V. Lomonosov, the Russian Academy of 
Sciences’s Geochemistry and Analytic Chemistry Insti- 
tute imeni V.I. Vernadskiy, and the Russian Academy 
of Sciences’ Antidoping Center and Analytic Center of 
the Geology Institute. 


The association’s missions are as follows: develop a 
method for analyzing environmental samples; create 
standard reference samples of the composition of such 
samples; conduct complex analyses; act as the organ- 
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ization accrediting laboratories working with environ- 
mental samples; assist in testing methods; establish in- 
ternational contacts in the sphere of ecology; assist 
governmental structures such as the Russian Federa- 
tion Ministry of Environmental Protection and Natu- 
ral Resources, Russian Federation State Committee for 
Sanitary-Epidemiological Oversight, etc., in solving an- 
alytic ecology problems; and work with the Russian 
Academy of Science’s Scientific Council on Analytic 
Chemistry to organize the exchange of experience and 
information in the area of analyzing water, air, soil, and 
bottom sediments. 

The association participated in preparation and imple- 
mentation of the programs Russia’s Ecology (1992) and 
Russia’s Ecologic Safety, and it has been responsible for 
implementing a number of projects as part of the latter 
program. The production and sale of standard reference 
samples and solutions of a number of elements have 
been initiated (by Moscow State University imeni M.V. 
Lomonosov). One of the association’s members, namely 
the Evolutionary Morphology and Animal Ecology In- 
Stitute imeni A.N. Severtsov of the Russian Academy 
of Sciences, performs analyses to detect dioxins. The 
Antidoping Center and Germans are jointly performing 
soil analyses. 


The association’s headquarters are located at the 
Analytic Chemistry Department of Moscow State 
University’s Chemistry Department. The associa- 
tion’s general director is Marina Mikhaylovna Zaletina 
(119899, Moscow, Vovobyevy gory, Chemistry Depart- 
ment, Moscow State University, Analytic Chemistry 
Department, Ekoanalitika Association; telephone: 939- 
55-64). 


Adsorption Properties of Nanoheterogeneous Films 
Based on Tin and Titanium Oxides 

957A0983A Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Jun 95 

Vol 69 No 6, pp 1071-1075 


[Article by B.Sh. Galyamov, S.A. Zavyalov, L.M. 
Zavyalova, O.V. Morozova, L.Yu. Kupriyanov, and 
Yu.Ye. Roginskaya, Physicochemical Scientific Re- 
search Institute imeni L.Ya. Karpov, Moscow; manu- 
script received 12 Apr 94; UDC 541.128] 


(FBIS Abstract] Nanoheterogeneous films of oxide 
semiconductors based on tin dioxide with disperse ultra- 
small particles of titanium oxide phase were produced 
by controlled hydrolysis of mixed solutions of tin and 
titanium chlorides followed by controlled dehydration. 
The said solutions were applied to substrates that were 
then dried at 100°C and roasted at 450°C. The resul- 
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tant films were transparent and on the order of 100 nm 
thick. The films were subjected to x-ray phase analysis 
with DRON-3 and URD-63 diffractometers. A DRSh- 
500 lamp with a set of standard filters was used to 
measure the films’ photoelectric properties. The exper- 
imental methods used to study the effect of adsorption 
of active particles on the films’ electrophysical char- 
acteristics were described elsewhere. X-ray phase anal- 
ysis established that the films of the various compo- 
sitions studied were all materials with an incomplete 
degree of crystallinity and characteristic dimension of 
inhomogeneities not exceeding 10 nm. A percolation 
semiconductor-dielectric transition was found to occur 
when the concentration of the titanium oxide compo- 
nent in the system was increased from 5 to 10 molecular 
percent. On the semiconductor side of the transition, the 
films’ electric conductivity [7] was found to be ohmic 
and similar to that of SnO, (1 ohm/m). The concentra- 
tion of free carriers corresponding to the said value of 
o did not exceed 10*°/m°. The electric conductivity of 
the film consisting of 10 molecular percent TiO, and 
90 molecular percent SnO, (designated as 10TS) was 
six orders of magnitude lower and nonohmic. Of the 
film compositions studied, that of the film 10TS pos- 
sessed the most extraordinary physicochemical proper- 
ties. The curve plotted for the temperature dependence 
of its electric conductivity was found to contain a sec- 
tion of anomalous decrease in electric conductivity as 
the temperature increased. The activation energies of 
its electric conductivity were 0.2 and 0.4 eV below 
and above the said segment, respectively. The electric 
conductivity of the 10TS film was clearly nonohmic 
at room temperature and disappeared at temperatures 
above 300°C. The 10TS film also possessed anoma- 
lously high photosensitivity: Its ratio of ultraviolet pho- 
toconductivity to dark conduction was found to equal 
10°. The dependence of its photocurrent on the inten- 
sity of ultraviolet light was found to be superlinear with 
an exponent close to 1.8. After the system was illumi- 
nated, it relaxed to a new stable state with a high ohmic 
conductivity near that of SnO, films. When illuminated 
with infrared light while in the said state, the system 
manifested a negative photoeffect (i.e., a reversible de- 
crease in electric conductivity upon illumination). The 
10TS films proved to be adsorbents that are extremely 
sensitive to molecular hydrogen. Even at room tempera- 
ture, the films’ electric conductivity increased reversibly 
after they had adsorbed hydrogen. In an atmosphere of 
pure hydrogen, their electric conductivity increased by 
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five to six orders of magnitude. Figures 4; references 9: 
7 Russian, 2 Western. 


Cryochemical Production and Properties of Highly 
Disperse Particles of Silver in Organic Media 
957A0983B Moscow ZHURNAL FIZICHESKOY 
KHIMII in Russian Jun 95 

Vol 69 No 6, pp 1119-1123 


[Article by F.Z. Badayev, V.A. Batyuk, A.M. Golubev, 
G.B. Sergeyev, M.B. Stepanov, and V.V. Fedorov, 
Moscow State Technical University imeni N.E. Bauman 
and Chemistry Department, Moscow State University 
imeni M.V. Lomonosov; manuscript received 28 Apr 
94; UDC 541.182:546.57] 


(FBIS Abstract] Ultradisperse particles of silver were 
Obtained in isopropanol, acetone, acetonitrile, and 
toluene by cocondensation of vapors of the metal and 
the organic chemical onto a surface cooled by liquid 
nitrogen. The metal was vaporized by the resistive 
method. The organic chemicals were condensed at 
a rate of 1 x 10'* to 10'’ molecules/cm?/s, and the 
silver was condensed at a rate of 1 x 10" to 10” 
atoms/cm?/s. The cocondensation process lasted for 2-3 
hours. A pressure of 1 x 10% torr was used during 
the experiments. After the particles had been obtained, 
they were studied by infrared and atomic-absorption 
spectroscopy, x-ray analysis, and transmission electron 
microscopy. When silver was dissolved in isopropanol 
in a concentration of 30 ug/ml, the resultant solutions 
were initially yellow but turned red and then black 
after 5-10 minutes. The stability of the silver particles 
in isopropanol was low; total sedimentation occurred 
within 4-5 hours. In isopropanol, the primary silver 
particles aggregated into large clusters. Most of the 
Clusters had a fractal structure and lacked the dense 
packing of the primary particles. The clusters of silver 
in the isopropanol were determined to have a fractal 
dimensionality of 1.9. The silver particles obtained 
cryochemically in acetone were also unstable (complete 
sedimentation occurred within 4-5 hours). The silver 
microcrystallites did not undergo oxidation in the ace- 
tone. The solution formed when silver was dissolved in 
acetonitrile in a concentration of 8 g/ml was initially 
colorless. After the concentration of silver had been 
increased fourfold, the solution took on a light yellow 
color. At high concentrations of silver (164 g/ml), 
the solution turned dark brown. After the solution had 
been left in an air atmosphere for a day, its color 
intensified and a gray sediment began to form slowly. 
The ultradisperse particles of silver in acetonitrile 
remained stable for several months. Spectral analysis of 
the silver-acetonitrile systems studied indicated that the 
small clusters of silver in the acetonitrile silver grew 
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larger, the largest clusters formed a sediment on the 
bottom of the solution, and the size distribution of the 
particles in the acetonitrile narrowed. X-ray analysis 
established the presence of an x-ray-amorphous phase 
and phases of pure silver and Ag.O in the acetonitrile. 
The large clusters of silver were found to have a fractal 
structure. Their fractal dimensionality was calculated 
as 1.7. The solutions of silver in toluene proved to be 
more stable than the solutions of silver in isopropanol 
or acetone but less stable than those of silver in ace- 
tonitrile. Depending on the concentration of silver in 
the toluene-silver systems, sedimentation of the finely 
disperse silver particles took between 10 and 20 days. 
The clusters of silver in toluene were also found to 
have a fractal structure and a fractal dimensionality of 
1.5. Figures 4, table 1; references 15: 4 Russian, 11 
Western. 


Study of the Structure of Transparent Porous 
Aluminum Oxide by Low-Angle Scattering 


957A0984A Moscow NEORGANICHESKIYE 
MATERIALY in Russian Jun 95 
Vol 31 No 6, pp 754-757 


[Article by T.N. Vasilevskaya, Silicate Chemistry Insti- 
tute imeni I.V. Grebenshchikov, Russian Academy of 
Sciences, St. Petersburg, and R.I. Zakharchenya, Physi- 
cotechnical Institute imeni I.A. Ioffe, Russian Academy 
of Sciences, St. Petersburg; manuscript received 14 Sep 
94; UDC 666.11.01] 


([FBIS Abstract] The method of low-angle x-ray scat- 
tering was used to study the structure of transparent 
porous aluminum oxide. The low-angle x-ray scatter- 
ing was performed in CuK, radiation (wavelength, 1.54 
angstroms [A]) in the wave vector modulus interval s = 
4nsin6/\ from 0.0083 to 0.65 A-', where @ is the scat- 
tering angle. The study sample was determined to have 
a porosity of approximately 70 percent, specific surface 
of 173 m?/g, and sample density (measured in ethanol) 
of 1.56 g/cm>. The main conclusions of the experiments 
and subsequent analysis of the results were as follows: 
1) the study sample of porous aluminum oxide has a 
fractal dimensionality (d] of 2.42; 2) for the sample of 
porous aluminum oxide analyzed, the fractal mode be- 
gins when the value of s is approximately 0.0355 A- 
| which corresponds to r = 28 A; 3) the maximum 
distance [D] within one scattering particle equals 1.01, 
which is characteristic for spheres arranged in a line 
and which is consistent with generally accepting think- 
ing regarding the morphology of porous bodies synthe- 
sized by the sol-gel process; 4) D = 2.7 given values 
of s up to 0.095 A", which is entirely consistent with 
the dimensionality obtained by an analysis of charac- 
teristic function; 5) at values of s greater than or equal 
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to 0.095 A“ (which corresponds to the lower bound of 
the fractal mode r, = 10 A), Porod’s law begins to be 
fulfilled, in which case D, = 4.; 6) an additional fractal 
dimensionality, i.e. D = 3.57, was found at the interface 
of the crystal and amorphous phase and was said to be 
indicative of the fact that, in the vicinity of tetragonal 6- 
ALO,, the amorphous phase does not form four needles 
on average (otherwise the structure would be completely 
crystalline); 7) the low-angle x-ray scattering method is 
a unique way of determining the fractal dimensional- 
ity of aggregates in cases of both forward scattering 
and backscattering; 8) for large values of s, the inten- 
sity of low-angle x-ray scattering must be corrected for 
polarization of the x-rays and to allow for Compton 
scattering; and 9) the model structure of porous alu- 
minum oxide proposed is consistent with experimental 
data obtained for the cases of both forward scattering 
and backscattering. Figures 4; references 7: 4 Russian, 
3 Western. 


Effect of a Reaction Mixture’s Phase Composition 
on the Mechanism of Formation of High- 
Temperature Superconductor Phase With the 
Composition Bi,Sr,CaCu_O, ,, 

957A0984B Moscow NEORGANICHESKIYE 
MATERIALY in Russian Jun 95 

Vol 31 No 6, pp 758-761 


[Article by D.I. Grigorashev, S.A. Loza, N.N. 
Oleynikov, F.M. Spiridonov, and Yu.D. Tretyakov, 
Moscow State University imeni M.V. Lomonosov; 
manuscript received 15 Dec 94; UDC 538.945] 


(FBIS Abstract] The effect of reaction mixture 
phase composition on the mechanism of forma- 
tion of the high-temperature superconductor phase 
BiSr,CaCu,O,,, was examined in a series of ex- 
periments in which Bi,Sr,CaCu.O,,, (2212) was 
synthesized from the following mixtures: 1) Bi,O, + 
2SrCO, + CaCO, + 2CuO; 2) Bi,CuO, + 2SrCO, + 
1/2Ca,CuO, + 1/2 CuO; 3) Bi,CuO, + SrCO, + 1/ 
2Sr,CuO, + 1/2 Ca,CuO,; 4) Bi,CuO, + Sr,CuO, + 
CaCO,; and 5) Bi,O, + Sr,CuO, + 1/2Ca,CuO, + 
1/2CuO. The study binary oxides were synthesized 
from the respective oxide-carbonate mixtures that were 
roasted until single-phase compounds were formed. All 
of the mixtures were homogenized and dispersed in a 
planetary-type ball mill in acetone. The powders were 
then compacted into 14-mm-diameter tablets under 
a force of approximately 8 x 10° newtons and then 
roasted under isothermal conditions. The 2212 phase 
was synthesized at a temperature of 820°C for 60 
hours. To improve their uniformity, the study samples 
were repulverized and compacted into tablets 3, 6, and 
21 hours into the 60-hour synthesis process. The phase 
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composition of the study samples was controlled by 
x-ray phase analysis with a DRON-3 diffractometer. 
The experiments established that the HTSC phase 
Bi,Sr,CaCu.O,,, forms in accordance with different 
mechanisms when different starting reagents are used 
to prepare the reaction mixtures and when different 
presynthesized intermediate compounds are used. The 
"fastest" way of synthesizing the phase Bi,Sr,CaCu,O,,, 
proved to be by using the following combination of 
starting components Bi,CuO, + Sr,CuO, + CaCO,. A 
mechanism of the formation of the phase 221 from 
carbonates and cuprates of alkaline earth metals was 
proposed and used to explain the kinetic laws observed 
during the course of the experiments. Specifically, 
it was proposed that a 2201 phase forms before the 
2212 phase. Depending on the nature of the strontium- 
containing starting material used in the given starting 
mixture, the 2201 phase will form at different rates. 
As a result, the chemical composition of 2201 phases 
formed at different rates will be slightly different from 
one another. The second stage of the process, i.e., the 
formation of Bi,Sr,CaCu,O,,,, is a consequence of the 
diffusion of the "deficient" components in the structure 
BiSr, Ca, CuO,,,. Figures 2; references 8: 3 Russian, 
5 Western. 


Production of Ultradisperse Copper Powders and 
Creation of Composites Based on Them 


957A0984C Moscow NEORGANICHESKIYE 
MATERIALY in Russian Jun 95 
Vol 31 No 6, pp 798-799 


[Article by 1.1. Obraztsova, O.A. Yefimov, N.K. Yere- 
menko, and G.Yu. Simenyuk, Chemistry of Carbon Ma- 
terials Institute, Kemerovo Scientific Center, Siberian 
Department, Russian Academy of Sciences; manuscript 
received 16 Nov 94; UDC 621.762.2:661.8] 


[FBIS Abstract] A series of composites were produced 
from ultradisperse copper powders with an electric con- 
ductivity close to that of metallic compounds and with 
enhanced strength and durability. The powders were ob- 
tained by mixing weighed amounts of CuSO,'5H,O with 
12 to 14 parts glycerin and gradually heating the mixture 
to 150-160°C over the course of 2-3 hours until the cop- 
per sulfate had completely dissolved. The solution was 
then heated to 180-185°C and held at that temperature 
for an additional 2-4 hours. The copper was thus re- 
duced in the form of ultradisperse powder. The powder 
was cooled and rinsed with ethyl or isopropyl alcohol 
containing 1 percent hydroquinone to remove the glyc- 
erin. The ultradisperse powder was stored under a layer 
of alcohol containing 0.5 percent (by weight) stearic or 
palmitic acid. When thus stored in a tightly closed con- 
tainer, the powder retained its stability for an extended 
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period of time and did not lose its current-conducting 
characteristics even after 2.5 years. X-ray phase analy- 
sis established that the powder particles ranged in size 
from 0.02 to 0.03 4m. The powder’s high activity was 
attributed to its well-developed surface and highly dis- 
torted crystalline lattice. Various stabilizers (including 
1-naphthol, n-aminophenol, n-phenylenediamine, and 1- 
naphthylamine) were added to the powder to stabilize its 
properties. Various hydroxyl- and/or amine-containing 
aromatic compounds were used to stabilize the compos- 
ites intended for use as current-conducting coatings. Fif- 
teen of the current-conducting composites synthesized 
were profiled in a table. Table 1; references 5: 4 Rus- 
sian, 1 Western. 


Substructure Characteristics of Highly Disperse 
Diamonds Produced by the Explosion Method 


957A0984D Moscow NEORGANICHESKIYE 
MATERIALY in Russian Jun 95 
Vol 31 No 6, pp 804-806 


[Article by S.V. Bogdanov, E.M. Moroz, and Yu.A. Ko- 
robov, Catalysis Institute, Siberian Department, Russian 
Academy of Sciences, Novosibirsk; manuscript received 
16 Nov 94; UDC 546.26-162:541.6] 


([FBIS Abstract] The substructural characteristics of 
highly disperse diamonds produced by the explosion 
method were examined. The ultradisperse diamonds 
were produced in a 0.6-m’ special chamber by using 
explosive charges weighing up to 0.4 kg and measuring 
30 to 40 mm in diameter. The explosive charges 
were a 40:60 mixture of trotyl (trinitrotoluene) and 
hexogen (trimethylene trinitramine). Distilled water was 
used as a coolant and was fed under pressure into 
the explosion chamber through a system of 460 holes 
ranging in diameter from 3 to 8 mm. The flow rate of 
the water was varied from 15 to 30 kg/s so that the 
chamber contained 6-12 kg of water directly before the 
explosion. The diamonds’ substructural characteristics 
were determined by using data from x-ray studies and a 
computer program written in C for use on IBM PC AT/ 
386 computers. The substructural characteristics of the 
diamonds were measured 0, 6, 12, 24, and 72 hours 
into the drying process. The studies established that 
when water is used as a coolant, the detonation product 
contains a diamond phase and an x-ray amorphous phase 
tentatively identified as carbon clusters stabilized by a 
solvate shell. The diamond phase in the wet sample was 
characterized by a bidisperse distribution of crystallites 
by size. As the sample dried, the size distribution 
became more monodisperse and the amount of diamond 
phase increased as a result of directed growth of 
diamond crystallites from the x-ray-amorphous phase. 
Figures 2, table 1; references 7 (Russian). 
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Description and Prediction of the Magnitude of the 
Electrocaloric Effect in Ferroelectrics 


957A0984E Moscow NEORGANICHESKIYE 
MATERIALY in Russian Jun 95 
Vol 31 No 6, pp 823-826 


[Article by M.A. Arkhipov, Moscow Power Engineer- 
ing Institute; manuscript received 11 Nov 94; UDC 
537.226.4] 


(FBIS Abstract] In existing publications examining the 
electrocaloric effect in ferroelectrics, the electrocaloric 
effect is calculated in one of two ways: either by using 
experimentally obtained relationships between the in- 
tensity of the electrical field and polarization and tem- 
perature or else by using the Devonshire model. The 
Devonshire model has several shortcomings, however, 
including the following: inadequacy of the description 
of the nonlinear dielectric properties of ferroelectrics at 
temperatures below the Curie point, inconsistencies be- 
tween the description of nonlinear dielectric properties 
and that of anomalies in thermal capacity; and problems 
in describing the characteristics of "fuzzy" phase tran- 
sitions. A new model has therefore been proposed for 
use in calculating the magnitude of the electrocaloric 
effect in ferroelectrics. The model is based on the as- 
sumption that at temperatures below the Curie point, a 
ferroelectric’s state is fully specified by its polarization 
[P], which means that P dictates the rigidity of the po- 
tential relief of the crystalline lattice and, consequently, 
the dielectric constant of the ferroelectric. The model 
provides a way of linking the heat of the phase transuion 
to the change in the ferroelectric’s dielectric properties 
and to anomalies in its thermal capacity. An expression 
is presented for calculating the maximum electrocaloric 
effect in ferroelectrics at temperatures near the Curie 
point, and a dimensionless test of the model’s applica- 
bility is derived. The test is based on the assumption that 
the model may be used in cases where there is unequiv- 
ocal correspondence between the diciectric constau! and 
polarization at temperatures below the Curie point. The 
proposed model was used to calculate the magnitude of 
the electrocaloric effect in the ferroelectrics triglycine 
sulfate and triglycine selenate in cases of electrical field 
intensifies of 0 to 2 kV/cm. The electrocaloric effect val- 
ues calculated for triglycine sulfate were within 10 per- 
cent of experimentally obtained values, and the values 
calculated for triglycine selenate was within 15 percent 
of experimentally obtained values. Figures 2; references 
9: 7 Russian, 2 Western. 
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Ferroelectric Materials With High Dielectric 
Permeability 

9S7AO984F Moscow NEORGANICHESKIYE 
MATERIALY in Russian Jun 95 

Vol 31 No 6, pp 831-834 


[Article by A.Ya. Dantsiger, S.I. Dudkina, L.A. 
Reznichenko, O.N. Razumovskaya, N.V. Dergunova, 
and A.N. Klevtsov, Physics Scientific Research Insti- 
tute, Rostov State University; manuscript received 11 
Nov 94; UDC 537.226.4] 


(FBIS Abstract] A series of three ferroelectrics with 
a high dielectric constant have been produced. The 
ferroelectrics were synthesized in the form of solid 
solutions by the conventional ceramic process and 
sintered by the hot compaction method. The three 
ferroelectrics have been designated PKR-7, PKR-7M, 
and PKR-73 (with PKR being an acronym for the term 
“Rostov piezoceramic "). The electrophysical parameters 
of all three Rostov piezoceramics are superior to those 
of their commercially produced analogues PZT-SH and 
PCM-33A. In addition, their parameters remain stable 
for approximately twice as long as those of PZT- 
5H. A semicommercial process has been developed for 
manufacturing the three Rostov piezoceramics in the 
form of large hot-compacted blocks that may be used 
to manufacture piezoelectric elements (disks, plates, 
washers) with a minimum thickness of 0.1 mm and 
maximum linear dimension of 100 mm. Samples of 
blocks of PKR-7 manufactured by the new process 
were determined to be characterized by the following 
key electrophysical parameters: t, = 220°C; ¢,,"/e, = 
3,500; K, = 0.68; K,, = 0.76; [d,,] = 280 pC/N; d,, 
= 610 ; tg = 1.5 x 10; and Q, = 80. The 
electrophysical parameters of PKR-7M were determined 
to be as follows: t, = 175°C; ¢,,"/e, = 5,000; K, = 0.71; 
K,, = 0.78; {d,,) = 350 pCIN: d,, = 760 pC/N; tg6 = 
2.0 x 10%; and Q,, = 60. The dedletened parameters 
of PKR-73 were determined to be as follows: t, = 
155°C; €,,"/e, = 6,000; K, = 0.70; K,, = 0.77; [d,,] = 
380 pCIN; d,, = 860 pCIN; 156 = 2.8 x 10% and Q, 
= 30. It was Ted and that the values presented for 
the materials’ ¢,,"/e, are not the maximum achievable 
values. The following strategies for improving the 
materials’ dielectric constants were explored: 1) refining 
the process of selecting the cationic composition of 
the individual components, phase diagram region, and 
number of components; 2) establishing the optimum 
crystallite size; and 3) obtaining the optimum degree of 
polarization of the ferropiezoceramic. Figures 4, table 
1; references 6: 3 Russian, 3 Western. 
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Modeling High-Temperature Ferropiezorelectric 
Ceramic Materials 


957A0984G Moscow NEORGANICHESKIYE 
MATERIALY in Russian Jun 95 
Vol 31 No 6, pp 840-842 


[Article by L.A. Reznichenko, N.V. Dergunova, O.N. 
Razumovskaya, A.Ya. Dantsiger, R.U. Devlikanova, 
and A.N. Klevtsov, Physics Scientific Research Insti- 
tute, Rostov State University; manuscript received 11 
Nov 94; UDC 537.226.4] 


[FBIS Abstract) When modeling high-temperature 
piezoceramic materials, it is advisable to divide the 
process of searching for new materials into three stages: 
the stage of selecting the cationic composition of the 
components, the stage of selecting the foundations 
for the solid solutions and modifiers, and the stage 
of selecting those manufacturing processes that will 
result in materials with the optimum microstructure. 
The process of selecting the complex oxides to be 
used in the high-temperature piezoceramics based on 
data regarding monoxides’ physicochemical properties 
is best conducted in two steps: 1) compilation of a 
table of atoms at different oxidation levels that may 
be included as part of the crystalline lattice of various 
types of complex oxides and 2) comparative evalua- 
tion of the monoxides of the said elements from the 
standpoint of saturated vapor pressure at 950°C (the 
average synthesis temperature) and from the standpoint 
of chemical bond strength. A list of 25 complex oxide 
ferroelectrics with a high Curie point was compiled. An 
analysis of the properties of the said complex oxides 
and their component monoxides led to the following 
conclusions: 1) high-temperature piezoceramics with 
a maximum working temperature of 250-500°C may 
be developed on the basis of lead-containing oxides 
of various structural types and various chemical com- 
positions and 2) high-temperature piezoceramics with 
a maximum working temperature greater than 550°C 
may be developed on the basis of oxides that do 
not contain lead. Publications were cited in which a 
link was established between the Curie point and the 
crystalline chemistry characteristics of ions and the 
crystalline structure of compounds of the perovskite, 
layered perovskite-like, and pseudoilmenite types. A 
study in which the aforesaid links were used as the 
basis for developing the following high-temperature 
materials was also cited: PKR-26, which has a max- 
imum working temperature of 350°C and which was 
synthesized on the basis of lead zirconate-titanate; 
PKR-50, which has a maximum working temperature 
of 500°C and which was synthesized on the basis of 
tetragonal potassium-tungsten bronze; and PKR-61, 
which has a maximum working temperature of 950°C 
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and which was synthesized on the basis of lithium 
metaniobate. Table 1; references 16: 14 Russian, 2 
Western. 


Voltammetry of Guest-Host Complexes 


9S7AIO00SA Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Jun 95 Vol 50 No 6, pp 582-588 


[Article by V.N. Maystrenko, V.N. Gusakov, and 
Ye. Yu. Sangalov, Bashkir State University, Ufa; man- 
uscript received 15 Jul 94; UDC 543.253) 


([FBIS Abstract] Interest in the use of voltammetry to 
analyze organic compounds has diminished in recent 
decades. Growing recognition of the limitations of spec- 
tral and chromatographic methods of analysis has re- 
vived many analytic chemists’ interest in voltammetry, 
however. On-line and in-line voltammetry is being used 
with increasing frequency for continuous monitoring of 
the habitat, and voltammetry-based primary detecto:s 
have been developed for use in flow-injection analysis 
or high-performance liquid chromatography. One area 
that appears especially interesting is that of creating 
electrodes with immobilized molecules of a-, (, and 
-cyclodextrins that form "guest-host" complexes with 
organic molecules. Many macrocyclic compounds form 
complexes of this type. Depending on their structure, 
macrocycles may bind molecular, cationic, or anion sub- 
strates. The main difference between guest-host com- 
plexes and conventional complexes is that guest-host 
complexes are formed without the formation or break- 
ing of covalent bonds, and the driving force of the for- 
mation of such complexes is intermolecular interactions 
that are generally accompanied by the formation of hy- 
drogen bonds. The use of naturai and synthetic macro- 
cyclic compounds in analytic chemistry has aroused a 
great deal of interest precisely because the said com- 
pounds are exceptionally selective with respect to the 
molecules of a number of organic chemicals. Analytic 
methods based on guest-host complexes are developing 
very rapidly. The complexes are being used in methods 
where noncovalent reactions had previously been pop- 
ular (chromatography and ionometry). In most studies 
of guest-host complexes in the field of voltammetry, cy- 
clodextrins serve as the host molecules. When cyclodex- 
trins are added to solutions of compounds manifesting 
electrochemical activity, the current-voltage curves of 
the latter are shortened and shifted to cathodic (anodic) 
potentials, which makes it possible to use voltamme- 
try to study the formation of complexes of cyclodex- 
trins and organic molecules. Voltammetry and elec- 
tron paramagnetic resonance spectroscopy may be com- 
bined to study the reaction of a-cyclodextrin with elec- 
trochemically generated radicals of nitrophenol. Open- 
chain neutral molecules, including molecules based on 
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the principle of combining donor terminal groups with 
2-methyl-pyridylether fragments or antibiotics that form 
pseudo-cyclic compounds during the complex forma- 
tion process, may also serve as “host" molecules, Cy- 
clodextrins have also been shown to manifest high se- 
lectivity when forming complexes with nitrophenols. 
Voltammetric sensors have been developed for deter- 
mining anionic "guest" molecules. Recently, cyclodex- 
trins have also been used to determine electrically active 
compounds in continuous analysis procedure involving 
the use of voltammetric (ammetric) detectors. Cyclodex- 
trins’ reaction selectivity when it forms complex com- 
pounds with organic chemicals, its good solubility in 
water, its stability over a wide range of pH levels, and 
its electrochemical inertness have increased interest in 
their use in HPLC with ammetric (voltammetric) de- 
tection. Mobile phases containing cyclodextrins are in- 
teresting for a number of reasons; for example, unlike 
conventional mobile phases, they do not contain or- 
ganic solvents or require the use of organic solvent with 
water. Aqueous solutions of cyclodextrins are nontoxic 
and nonflammable. Furthermore, replacing organic sol- 
vents with cyclodextrin-containing mobile phases makes 
it possible to expand the range of HPLC detectors that 
may be used in given analytic procedures. Guest-host 
complexes will thus be used with increasing frequency 
to develop all possible types of selective electrochem- 
ical sensors for analyzing enantiomers and chiral com- 
pounds. Figures 3, tables 2; references 57: 9 Russian, 
48 Western. 


Standardless Quantitative Molecular Analysis of 
Environmental Samples Based on Infrared Spectra 


957A100S5B Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Jun 95 Vol 50 No 6, pp 589-594 


[Article by L.A. Gribov, Geochemistry and Analytical 
Chemistry imeni V.I. Vernadskiy, Russian Academy 
of Sciences, Moscow; manuscript received 20 Sep 94; 
UDC 543] 


[FBIS Abstract] Approximately 700 chemical com- 
pounds have been regulated as priority environmental 
pollutants. In addition, there are now more than 10 mil- 
lion known individual molecules. The resultant magni- 
tude of the task of monitoring pollution levels makes use 
of the technique of molecular analysis based on standard 
reference samples impracticable. A theoretical analysis 
has demonstrated that molecular analyses performed in 
the infrared [IR] region of the spectrum may instead be 
based on calculated absolute intensities of absorption 
bands. Specifically, standardless IR spectrometry-based 
quantitative molecular analysis methods are theoreti- 
cally possible provided that a quantity that is a deriva- 
tive of the dipolar moment of the molecule at the k-th 
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coordinate may be determined. The calculation process 
entails solving a complex Schrodinger equation system, 
finding the required wave functions, and calculating the 
necessary matrix elements for dipolar single-quantum 
transitions. The theoretical apparatus for calculating the 
said quantity with a level of error acceptable for per- 
forming the actual types of quantitative molecular spec- 
tral analysis required for environmental monitoring has 
in fact existed for more than 50 years. In fact, exist- 
ing databases of molecular parameters make it possible 
to perform the required calculations for molecules be- 
longing to most chemical classes and containing up to 
100 atoms. On an IBM AT 386 personal computer, the 
calculations require only a few minutes. The feasibility 
of the proposed molecular analysis method was illus- 
trated by way of a comparison of the experimental and 
calculated values of the absolute values of the vibration 
frequencies of molecules of thiophene and 2,5-dimethyl- 
2,4-hexadiene and calculations of the curves of the spec- 
tral distribution of the absorption coefficients of a num- 
ber of complex molecules. The examples presented con- 
firm that standardless quantitative molecular analysis of 
a chemical compound may be performed by making a 
single measurement provided that the possible concen- 
trations of its individual components are even roughly 
known. The results of quantitative spectral analyses of 
the following compounds based on a single measure- 
ment of the absorption bands of their IR spectra and 
their calculated absolute intensities are presented: ben- 
zene, mesitylene, styrene, pentane, butadiene-1,3, and 
isoprene. Figure 1, tables 3; references 4: 1 Russian, 3 
Western. 


Zeeman Modulation Polarization Spectroscopy. 
New Possibilities in Differential Absorption Analysis 


957A1005SC Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Jun 95 Vol 50 No 6, pp 648-654 


[Article by S.Ye. Sholupov, A.A. Ganeyev, A.D. Tim- 
ofeyev, and V.M. Ivankov, Earth’s Crust Scientific Re- 
search Institute, St. Petersburg State University, St. Pe- 
tersburg, and Chemistry Scientific Research Institute, St. 
Petersburg State University, St. Petersburg; manuscript 
received 15 Dec 94; UDC 543.422] 


{[FBIS Abstract] A new version of Zeeman modu- 
lation polarization spectroscopy, namely, atomic ab- 
sorption Zeeman modulation polarization spectroscopy 
with high-frequency modulation, has been proposed that 
makes it possible to increase spectrometers’ aperture ra- 
tio and thereby reduce the detection limit and expand 
the dynamic range of concentrations of study samples 
that may be analyzed by Zeeman modulation polariza- 
tion spectroscopy. An experimental unit based on the 
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use of Zeeman modulation polarization spectroscopy 
with high-frequency modulation was created that con- 
tained the following components: radiation source (ei- 
ther a lamp with a hollow cathode or a type VSB lamp); 
lens; polarizer; photoelastic modulator; inclined quartz 
wafer; \/4 wafer; atomizer (a graphite atomizer with 
a pyrolytic graphite coating); permanent magnet made 
of a rare earth element alloy and having a flux density 
of 1.1 teslas; phase compensator; monochromator; res- 
onance amplifiers; synchronous detectors; quartz gen- 
erator; IBM PC AT computer; preamplifier; and ex- 
citing high-frequency generator (used to excite a dis- 
charge in VSB lamps). The polarization effect of the 
grating was eliminated by the unit’s phase compensator, 
which converts linearly polarized radiation into radia- 
tion with random polarization. The problem of read- 
justing the recordable wavelength when working with 
different elements was solved by adjusting the quartz 
generator’s feed voltage and the wafers to have dif- 
ferent phase shifts at different wavelengths. The unit 
was Calibrated by using solutions with known concen- 
trations of elements. The samples ranged from 10 to 
40 yl in volume. The atomization temperature was con- 
trolled by a light-emitting diode calibrated with a py- 
rometer. Relative differential absorption cross sections 
[4Q/Q] were obtained for the following elements: Ca, 
0.95; Cu, 0.6; and Pb, 0.9. Calculations of AQ/Q for 
copper yielded a value 0.56 for a flux density of 1.1 
teslas, which is consistent with the value obtained by 
using the new analytic system and also consistent with 
published data. The lower detection limits for Cu and 
Pb when the experimental unit was used were 6 and 12 
pg, respectively, which is comparable to the detection 
limits achievable by using Zeeman spectrometers. The 
dynamic range reached five orders of magnitude. The 
characteristic mass measured for copper equaled 60 pg, 
which is several times worse than the corresponding 
value for the graphite furnace manufactured by Perkin- 
Elmer (20 pg). It was stated that a more efficient at- 
omizer might result in a lower detection limit than that 
achieved in the experiments. The proposed analytic sys- 
tem was said to offer two big benefits: a wide dynamic 
range and a low minimally recordable absorption (10%). 
An experiment studying the effect of nonselective ab- 
sorption that was performed with a 1 percent NaCl solu- 
tion established that strong nonselective absorption does 
not result in the appearance of an analytic signal. It was 
concluded that the problems entailed in using Zeeman 
modulation polarization spectroscopy are outweighed by 
the method’s potential benefits, especially since the said 
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problems may be successfully surmounted. Figures 5; 
references 18: 1 Russian, 17 Western. 


Quick Method for Determining the Total 
Concentration of Organic Impurities in Water 


957AI100SD Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Jun 95 Vol 50 No 6, pp 663-668 


[Article by B.K. Zuyev, O.K. Timonina, and V.D. Po- 
drugina, Geochemistry and Analytic Chemistry Insti- 
tute, Russian Academy of Sciences, Moscow; manu- 
script received 4 Nov 93; UDC 543.7] 


(FBIS Abstract] A quick method was developed for de- 
termining the total concentration of organic impurities in 
water based on high-temperature oxygen oxidation sus- 
ceptibility. The said indicator, which may be referred 
to as "thermal oxygen demand [TOD]" by analogy with 
chemical oxygen demand, is said to result in a more 
complete characterization of the concentration of an or- 
ganic chemical in water. The new method is based on 
direct measurement (in a stream of a binary mixture 
of oxygen and inert gas) of the amount of oxygen ex- 
pended on high-temperature oxidation of the organic 
chemicals present in a water sample. The method makes 
it possible to determine TOD given a selected flow rate 
of oxidizing gas mixture and controlled concentration 
of oxygen in the gas stream. High-temperature solid- 
electrolyte cells with ZrO,-based oxygen-ion conduc- 
tivity are used to register and add metered quantities 
of oxygen to the inert gas stream. The experimental 
solid-electrolyte analyzer developed to determine the to- 
tal concentration of organic impurities in water samples 
contained the following components: tank filled with ar- 
gon; gas pressure regulator; restrictor; metering coulo- 
metric solid-electrolyte cell; device to input the sample; 
rod and dish containing the sample; reactor; measur- 
ing coulometric solid-electrolyte cell; restrictor; pres- 
sure stabilizer; agitator; flowmeter; electronic interface 
unit; computer; and stabilized power source. Tests of the 
new analyzer established that a flow rate of gas through 
the measuring solid-electrolyte cell of 0.8 to 1.2 cm*/s 
with a total flow rate in the system of 1.5 to 2 cm’/s is 
optimum. In an oxygen pump model, the current through 
the metering cell measures at least 40 mA, which pro- 
vides a concentration of oxygen in the gas stream of at 
least 0.1 mg/l. A voltage of 0.5 V is fed to the electrodes 
of the coulometric solid-electrolyte cell. The tempera- 
ture in the central zone of the high-temperature reactor 
reaches 850-990°. The ionic oxygen current serves as the 
analytic signal. As the sample is burned, the concentra- 
tion of oxygen in the stream decreases, the ionic current 
of oxygen flowing through the measuring cells changes, 
and a peak appears on the graph of the ionic current’s 
time dependence. The area of the peak is proportional 
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to the amount of oxygen expended on oxidation (in ac- 
cordance with Faraday’s law). The new method and an- 
alyzer make it possible to determine the TOD in 1- to 
10-j:1 water samples with an oxidation susceptibility of 
10-500 mgO,/l within 3-5 minutes and a relative stan- 
dard deviation not exceeding 0.15. The method is also 
recommended for analyzing drinking water, in which 
case its relative standard deviation will not exceed 0.1. 
Figures 5, tables 3; references 19: 15 Russian, 4 West- 
ern. 


Effect of Organic Solvents on the Biological 
Determination of Toxic Chemicals by Extraction 
Preconcentration 


957AI100SE Moscow ZHURNAL ANALITICHESKOY 
KHIMII in Russian Jun 95 Vol 50 No 6, pp 669-672 


[Article by A.A. Tumanov, I.A. Kitayeva, and O.V. 
Barinova, Chemistry Scientific Research Institute, Nizh- 
niy Novgorod State University imeni N.I. Lobachevskiy, 
Nizhniy Novgorod; manuscript received 16 Feb 93; 
UDC 543.9:576.829] 


(FBIS Abstract] The dynamic effect of organic sol- 
vents on the biological determination of toxic chemi- 
cals by extraction preconcentration was studied for the 
purpose of developing biological methods of preconcen- 
trating and isolating toxic impurities from water, soil, 
and foodstuffs. The experiments were performed on a 
24-hour laboratory culture of the crustacean Daphnia 
magna Straus, which was selected as an indicator or- 
ganism because of its high sensitivity to various classes 
of toxic chemicals. Between 10 and 12 organisms were 
placed in 50-ml vessels containing various concentra- 
tions of extractive reagents. Water samples with vol- 
umes of 10 mi were then added to each of the ves- 
sels. Between three and five parallel samples were an- 
alyzed in each series. Biologized water (distilled water 
prepared by adding the required inorganic salts and a 
culture of the microalgae Chlorella vulgaris to it and 
then removing the microalgae before the experiment) 
served as a comparison sample. The experiments were 
conducted at a temperature of 23-25°C. Immobilization 
(loss of mobility), falling to the bottom of the vessel, 
and/or death were all taken as responses of the organ- 
isms to the organic solvents. Responses were recorded 
5, 10, 30, and 60 minutes after the organisms had been 
added to the solution. The experiments were conducted 
for 4-5 hours. An MBS-9 microscope was used for the 
observations. All of the dilutions of the organic sol- 
vents studied were, to some degree or other, toxic to the 
daphnia, and trace quantities of the solvents in samples 
undergoing analysis could thus significantly distort the 
results of the bioassays of the environmental samples 
under examination. The minimum active concentrations 
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of the extractive reagents examined were determined 
to be as follows: ethyl alcohol, 1:200; acetone, 1:250; 
carbon tetrachloride, 1:10,000; benzene, 1:10,000; hex- 
ane, 1:10,000; and chloroform, 1:25,000. A bioassay 
procedure for determining organophosphorus pesticide 
residues in water, soil, and grain by extraction sepa- 
ration and preconcentration of the pesticides was de- 
veloped that was characterized by a relative standard 
deviation of 3-13 percent. In the proposed procedure, 
acetone, ethyl alcohol, and chloroform are used as ex- 
tractive reagents. The excess solvents are removed by 
evaporation at 55-56°C. Quantitative determination of 
the concentration of pesticide present is based on cali- 
bration graphs on which the log of the time required for 
100 percent immobilization and log of the concentration 
of pesticide serve as the two axes. The new method 
makes it possible to determine dichlorvos in water in 
concentrations of 5 x 10° to 1 x 10? mg/l, butyphos in 
water in concentrations of 5 x 10° to 1 x 10° mg/l, and 
butyphos in soil and grain in concentrations of 5 x 10° 
to 1 mg/l. Extraction separation and preconcentration of 
the pesticides make it possible to determine low con- 
centrations of organophosphorus pesticides in 3.5 to 7 
hours instead of the 24 to 48 hours normally required. 
Figure 1, tables 2; references 7 (Russian). 


When Will Chemical Weaponry Be Buried? 


957A1096A Moscow DELOVOY MIR in Russian 
7-13 Aug 95 p 3 


[Article by Moisey Gelman, DELOVOY MIR commen- 
tator; boldface as published in source text) 


(FBIS Translated Text] Approximately 40,000 metric 
tons of toxic organophosphorus compounds (includ- 
ing sarin and soman) and vesicants (mainly lewisite) 
have been mothballed in chemical munitions in Rus- 
sia. Some were manufactured back in the 1930s. And 
it was agreed that all of them would be destroyed 
shortly after ratification of the signed international 
convention. 


Chemical weapons are a potential threat to the environ- 
ment and the population. As time goes on, the threat 
grows: The containers and shells in which the toxic 
chemicals are being stored have a specified safe life 
and are gradually disintegrating under the effects of a 
corrosive medium. 


The draft of a special federal program to destroy the 
stockpiles of the country’s chemical weapons has been 
developed. The president of the Russian Federation has 
designated the Ministry of Defense as its governmental 
customer. The weaponry will be destroyed in facilities 
created especially for that purpose in areas near the sites 
where the weapons are stored. 
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It would be logical to entrust this work to those 
enterprises that created the chemical weapons; however, 
the regions in which the said enterprises are located have 
not consented to have weaponry transported in them and 
destroyed. In any case, the cost of destroying chemical 
weapons may turn out to be somewhere near the cost of 
producing it in the past: Recovery technologies must be 
developed, R&D must be conducted, pilot-scale plants 
must be created, and enterprises and a new social 
infrastructure must be built. 


Estimates put the cost of the federal program for de- 
stroying and burying chemical weapons at approxi- 
mately 15 trillion rubles [R] and $500 million. The anal- 
ogous action in the United States has been estimated at 
approximately $12 billion. 


Although the federal program has not yet been ap- 
proved, projects are being financed within the frame- 
work of the state defense order. Only one-third of the 
money planned for the work has been allocated in this 
year’s budget, however. Specifically, only R13 billion, 
i.e., one-tenth of the sum slated for this year, has been 
allocated for the work required in preparation for de- 
struction of the chemical weapons. 


How could this have been done? 


The key problem of the program is technology for 
reprocessing and recovering the toxic chemicals. The 
technologies are based on various methods of destroying 
the chemicals’ molecules. The Americans are still using 
direct combustion units for this purpose. Because the 
chemical being burned is under pressure in the unit, the 
slightest accident is fraught with dangerous emissions 
into the atmosphere. Our specialists have therefore 
refrained from developing similar technological cans of 
worms. 


Specialists at the Ministry of Atomic Energy have pro- 
posed using an underground nuclear explosion to de- 
stroy the toxic chemicals. An explosion creating a force 
equal to 1 kiloton would be required to eliminate 100 
metric tons of toxic chemicals, and five or six explo- 
sions of such a magnitude would cost approximately 
$100 million. Conventional ammunition with an expired 
shelf life could also be destroyed together with the toxic 
chemicals. Of course, transporting the toxic chemicals 
to the destruction site, Novaya Zemlya, would be prob- 
lematic. In addition, it would be necessary to violate the 
moratorium on underground nuclear testing. The nuclear 
explosion technology was therefore rejected, but possi- 
bly not finally: It has been slated for a second expert 
examination. 


Purely chemical technologies are now being sorted 
through on a competitive basis. Last year, two of 
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the said technologies using the reactions of alkaline 
hydrolysis and ammonolysis followed by electrolysis 
of the reaction mass were selected to destroy lewisite. 
Lewisite contains strategically important arsenic, which 
is used to manufacture various semiconductor materials, 
including photoconductive materials for solar batteries. 
The chosen technologies make it possible to extract 
arsenic from lewisite in a manner resulting in highly 
pure arsenic. We need approximately 15 metric tons of 
it each year. And Russia has no arsenic-containing ore. 
Reprocessing the 7,000 metric tons of lewisite that have 
been accumulated will yield approximately 2,200 metric 
tons of arsenic worth between $2,000 and $40,000 per 
kilogram depending on its purity. That would meet our 
need and make it unnecessary to import arsenic for 
many years to come. 


The technology selected to destroy organophosphorus 
compounds is based on neutralizing them with chemical 
reagents. 


The solid residues, i.e., the wastes generated when 
the toxic chemicals are reprocessed, will be buried 
in a manner similar to the wastes generated during 
conventional chemical manufacturing. And as much as 
hundreds of millions of metric tons of such chemicals 
are accumulated each year. 


The selection of technologies continues. They will all 
be tested on the respective pilot-scale units, which 
must be build near the respective arsenals. But this re- 
quires selecting sites located near facilities destroying 
organophosphorus toxic chemicals and the consent of 
the local administrations and the public. A special gov- 
ernment commission has been formed for this purpose. 


Permission has already been obtained to locate facilities 
for destroying toxic vesicants in Saratov Oblast and the 
Udmurt Autonomous Republic. In other regions, how- 
ever, the process of obtaining consent is proceeding with 
great difficulty. This is delaying completion of the tech- 
nologies’ development and decisions regarding financ- 
ing work to monitor the health of the surrounding pop- 
ulation, conduct an expert examination of the ecology 
of the territories in which facilities to destroy the toxic 
chemicals are to be located, and develop the infrastruc- 
ture. The process of designing the facilities themselves 
cannot be begun either. 


These projects are all poorly financed. More than R500 
billion is required for the coming year in preparation 
for the destruction of chemical weapons. But the draft 
of the federal budget for 1996 has cut allocations for 
all expenses. Obviously, work related to destroying 
toxic chemicals has been cut as well. Other sources 
of financing must therefore be brought in—first and 
foremost private capital. In view of the profitability 
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of reprocessing lewisite into arsenic, for example, it 
would seem that a joint-stock company to construct 
the appropriate facilities could be created with mixed 
capital, including capital supplied by arsenic’s users, 
who could then be paid off with the finished product. 


Another possible source of financing is special commod- 
ity (raw material in the form of oil or gas) credit trans- 
formed into investments, which has proved success- 
ful in Tyumen Oblast (see the article "Barter as Well- 
Forgotten Clearing" in issue No. 105 of DELOVOY 
MIR). In such cases, it is more advantageous for a re- 
gion’s administration to accept a contract for capital 
construction of a facility and its ancillary infrastructure. 
This includes owing to redistribution of a region’s re- 
sources with consideration for the subsequent sale of 
commodity credit. 


Yet another financial reserve lies in expanding the 
number of joint ventures with Americans. They are now 
participating in developing technologies to destroy toxic 
organophosphorus compounds on a royalty basis. 


Demonstrating the commercial attractiveness of invest- 
ment plans related to destroying toxic chemicals re- 
quires developing the respective business plans. Of 
course, military personnel do not do this. It would pay 
to use a competent consultant firm for this purpose. 
Whether the firm is Russian or American is unimpor- 
tant. A version of Russian-American measures within a 
joint-venture framework is also possible here. 


The destruction of toxic chemicals is not the only pro- 
gram of this type. Spilled fuel from strategic missiles, 
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which contains such toxic components as heptyl, must 
be destroyed in accordance with the Strategic Offensive 
Arms [SOA-1] agreement (see the article "Cold War 
Wastes Transformed Into Revenue" in issue No. 27). A 
special federal program to destroy dioxins and protect 
the environment and people from them has also been 
developed (see the article "Habitat—Not Place" in issue 
No. 111 of DELOVOY MIR). 


In view of the common nature of all three programs, 
why is it not possible to pool their existing resources 
and create a single body to coordinate their manage- 
ment. The first thing that comes to mind is the cre- 
ation of a combined system of environmental monitor- 
ing and medical surveillance of the population. The re- 
maining problems could then be soled after the system 
has been in operation for a time. The only equipment 
that would be unique to the monitoring system would 
be sensors (analyzers). All other equipment—portable 
measuring equipment, information collection and trans- 
mission channels, and information processing centers— 
would be common to both parts of the system. And 
shared repositories for burying processing wastes would 
be needed, which would reduce the overall costs. 


Those wishing to participate in the destruction of 
chemical weapons or in financing their destruction may 
contact the following telephone/fax number: (095) 247- 
27-20. 


(This article is based on materials from < meeting of 
the governmental Commission on Matters Pertaining to 


Operations.) 
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Radiation Monitoring as a Complex of Physical, 
Chemical and Radioecological Research 


957A0769A Moscow RADIATION MONITORING AS 
A COMPLEX OF PHYSICAL, CHEMICAL AND 
RADIOECOLOGICAL RESEARCH in Russian 
Atomenergo 1994 (signed to press 15 Jun 94) pp 1-9 


[Annotation, Introduction from book "Radiation Mon- 
itoring as a Complex of Physical, Chemical and 
Radioecological Research" by S. N. Rybalko, S. V. 
Kazakov, Department of Radioecology, Atomenergo 
Moscow Training Institute, 1994 211 copies; UDC 
532.546+539.163:574.4] 


{[FBIS Translated Text] 


Annotation 


This handbook presents the main concepts of radiation 
monitoring: a complex of systemic in-situ and labora- 
tory studies of the form of radionuclides, and the dy- 
namics of secondary redistribution of their dose fields 
of ionizing radiation in natural objects. 


Introduction 


The accident at the Chernobyl atomic power plant re- 
sulted in a unique radiation-ecological site in the pol- 
luted territories. The physicochemical forms of radionu- 
clides and their spatial distribution are complex. 


The spread of radionuclides depended on the conditions 
prevailing during various stages of the accident, mete- 
orological conditions, primary measures taken after the 
accident, the terrain of the region, and other factors. 


The emission of radionuclides from the damaged unit 
of the Chernobyl atomic power plant can be depicted as 
a process consisting of several stages. In the first stage 
of the accident the reactor was destroyed and there was 
an explosive release of dispersed fuel and a gas-aerosol 
cloud containing fission products. A western track of 
radioactive contamination was formed. 


After this there was a fire on the roof of the third 
and fourth power units which lasted for 3.5 hours and 
which was accompanied by the formation of a trail of 
sublimated and evaporated highly disperse and gaseous 
fission products. This trail was spread by the wind in 
a northerly direction encompassing the city of Pripyat, 
the southern regions of Belarus, and adjoining regions 
of the Russian Federation, reaching the Scandinavian 
countries with the formation of patches of cesium and 
strontium. 


During the following six days the core of the damaged 
rector was sealed from the air by inert materials, and 
there was a gradual decrease in the emission of fission 
products. A change in wind direction led to their 
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distribution to southern regions of Belarus, and Bryansk, 
Orlov, and Kursk oblasts of the Russian Federation. The 
radionuclide composition of the emission was close to 
the composition of irradiated fuel. 


From May 2 to 5 there was a secondary heating of 
the core of the reactor to temperatures above 2000°C 
due to residual heat release and destruction of the heat 
outlet. This period was characterized by an increase in 
the intensity of gaseous and highly disperse emission 
of radionuclides, which spread in a southerly direction 
reaching the city of Kiev, Moldova, the Transcaucasus 
region and the Baltic countries. 


After the melted contents of the reactor leaked into the 
rooms beneath the reactor the reactor shafts cooled and 
there was a sharp drop in the intensity of emission of 
radioactive substances into the atmosphere (6 May). 


During the course of ten days the total emission of 
radioactive substances (without radioactive inert gases) 
was about 50 MCi, which corresponds to 3.5 percent of 
the total amount of radionuclides in the reactor at the 
time of the accident. 


In the first approximation one can assume that a 
unfractioned mixture of radionuclides was emitted into 
the environment, and this mixture differed only slightly 
in its composition from the mixture formed in the 
reactor at the time of the accident. 


At present, only the most long-lived fission products 
predominate in the composition of radioactive fallout, 
MCs, and "Cs, Ce, Sr, '“Eu, ‘Eu as well as 
transuranium elements **Pu, 7°Pu, “°Pu, *'Pu, “'Am 
and “Cm. 


The total area of the alienation zone [hereafter “the 
zone") with a density of '*Cs contamination above 
5 Ci/km?, in which resettlement is forbidden, is 3400 
km’. The main part of this territory is comprised of 
forest (45 percent), fallow fields (30 percent), meadows 
(10 percent), swamp (7-8 percent), the Kiev Sea (2 
percent), rural and urban development (4-5 percent), and 
industrial facilities and roads (5 percent). 


Territory with a level of '"Cs contamination above 15 
Ci/km?, 3 Ci of Sr, and 0.1 Ci/km? of Ri [sic] makes up 
about 1900 km?. The territory of the "Reddish Forest” is 
6 km’, along with sections of solid deactivation reaches 
10 km?, which is 0.3 percent of the territory of the zone. 


At present in the territory of the zone the soil contains 
110,000 Ci of radioactive cesium, 127,000 Ci of Sr 
and 300 Ci of plutonium isotopes. 


The average density of contamination in the 15 km zone 
of the Chernobyl atomic power plant is for "Cs 120 
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Ci/kkm?, for °Sr 156 Ci/km?, and for plutonium 0.5 Ci/ 
km?. The total radioactive contamination of the zone, 
according to the data of the Pripyat scientific production 
association, is at present 240,000 Ci of biologically 
significant long-lived radionuclides. The overwhelming 
majority of radionuclides (95 percent) is localized in the 
top 5 cm of soil. This layer in the 15 km zone has a 
mass of about 50 million tons and in accordance with 
SPORO-85 is a solid radioactive waste. 


The forest content of radionuclides is a factor of 1.5-2 
higher than in the adjoining open areas. The composition 
of the contamination is varied and independent of the 
density of contamination of the territory. In turn, up to 
90 percent of the radioactivity polluting the forest is on 
the forest floor. 


A special object in the zone is the artificial cooling 
reservoir raised 7 m above the level of the Pripyat river. 
The reservoir has an area of about 23 km? and contains 
160 million m* of water. The reserves of radionuclides 
in the bottom sediments of the cooling pond total 5,500 
Ci. The concentration of °°Sr in the water is 200 pCi/ 
1, two times lower than the standards in Ukraine for 
the acceptable concentration for a limited part of the 
population (category B). 


In the territory of the zone there are about 800 PVLRO 
with a total reserve of radioactivity of about 380,000 Ci 
and a volume of 1.1 billion m’. From 100 Ci to 31,000 
Ci are concentrated in the ten largest. Some PVLRO 
and PZRO heat ground water. 


The main part of the radioactive fallout consists of parti- 
cles of nuclear fuel dispersed during the explosion and 
submicron particles of condensation fallout. Thus, ra- 
dioactive contam: .ation of the vast total surface is in 
contact with the environment, which causes geochem- 
ical mobilization of radionuclides as a result of solid- 
phase diffusion to the surface of particles, leaching, dis- 
solving of the uranium matrix, and as a result of bio- 
logical activity in the soil. 


The radionuclides of the condensation fallout, even in 
the first months after the accident, were found to be 
capable of forming ionic and neutral water-soluble and 
biologically accessible forms. The process of mobiliza- 
tion of radionuclides is a competition between processes 
of immobilization (the formation of fixed forms in the 
soil) and radioactive decay. Thus the soil content of mo- 
bile forms should pass through a maximum on the time 
scale of 1986-2025. '*°Cs more than “Sr tends to form 
fixed forms (zeolite traps) and the rate of its immobi- 
lization is significantly higher. The maximum content 
of mobile forms of 'Cs occurred in the first years after 
the accident and did not exceed 5-10 percent of the to- 
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tal amount of "Cs. At present the content of its mobile 
forms continues to decrease. 


Mobile forms of *Sr have reached or are reaching their 
maximum content, and this situation may last about 
another ten years. Considering radioactive decay, the 
content of mobile forms of Sr in soil does not exceed 
70 percent of its total initial reserve. 


The formation in the soil of fixed forms of radionu- 
Clides does not eliminate, however, the main path of its 
migration beyond the zone, surface runoff with melt, 
rain, and flood waters. A total of 500-600 mm of pre- 
cipitation falls in the zone per year, predominantly in 
summer. In physicochemical terms radioactive contam- 
ination is removed with surface waters in the form of 
suspended highly disperse soil components with fixed 
radionuclides, as well as neutral complexes of radionu- 
clides with dissolved soil organics. 


In physicochemical terms the zone is an accumula- 
tive ravine with insignificant relative drops in height. 
Nondraining, water-logged, and swampy territories are 
characteristic. The widespread development of sand- 
stones in the upper layer of the geological profile is due 
to the high water saturation of the rock and an active 
bonding of surface and underground water. The depth of 
bedding of the surface of the water-bearing level varies 
over a wide range, from 0 to 6 m in the floodplains and 
the first terraces above the floodplains and from 5 to 
15 m in the terraces higher above the floodplains and 
moraine-outwash ravine. The ground water in the ter- 
ritory is not protected from hydro-geofiltration penetra- 
tion from the surface due to the insignificant thickness 
and high permeability of the rock in the accident zone. 
The underwater drainage may reach from 30 to 100 per- 
cent of the precipitation in regions with weak surface 
drainage. 


Large and small rivers in the zone carry off 0.5-0.8 
percent of the reserve of *Sr into the Dnieper per year. 
This is the largest current danger of the zone for the 
population of Ukraine. The collective dose from this 
factor is estimated to be 55,000 man-rem/year. 


The annual removal of '’Cs by this route is 0.03- 
0.05 percent. The main contribution to removal of '"Cs 
comes from the territory beyond the zone upstream in 
the Pripyat river basin. 


Obviously, the main purpose of radiation monitoring 
in the zone of the Chernobyl atomic power plant 
is monitoring of the contamination level of bodies 
of water in the zone and the spread of radioactivity 
beyond the boundaries of this zone by water. The 
radiation monitoring of bodies of water provides an 
integrated picture of the dynamics of the change in the 
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radioecological situation in the zone itself and beyond 
its borders. Water migration is the main route by which 
dose-forming radionuclides from the zone may migrate 
through the food chain and additionally irradiate the 
population living in regions which use water from the 
Dnieper water system. 

The current system of radiation monitoring of water in 
the zone affected by contamination from the Chernobyl 
accident within Ukraine has been integrated since the 
beginning of the spring flood of 1987 and is in operation 
to the present. At fourteen observation points located 
along the main water routes of the zone, mainly in its 
estuary part, water samples have been taken for a long 
time, no less frequently than once a month, to determine 
the Sr and '"Cs concentrations. 


Monitoring of the radionuclides content in bodies of 
water in the zone of the Chernobyl atomic power plant 
is regularly conducted by the UDK Pripyat scientific 
production association. The sampling guidelines of the 
UDK include dozens of observation objects, surface and 
underground water in the zone with a periodicity of 1- 
2 times per month to once per quarter for bodies of 
water and 1-2 times per quarter for bottom sediments 
and biota. 


Moreover, there are several dozen points at which 
organizations under the Ministry of Health and the State 
Committee on Water Management of Ukraine conduct 
weekly measurements of the total beta-activity of the 
water (potable water supplies, irrigation systems), and 
at the water supplies for Kiev, daily rapid determination 
of the Sr level. Overall, the basic system of monitoring 
of surface water in Ukraine includes monitoring of the 
radionuclides content with a varied periodicity of more 
than 100 observation points in the Dnieper basin and on 
small rivers in the affected zone. 


In addition to constant observation points, several or- 
ganizations created temporary networks of observation 
points after the accident to solve various targeted re- 
search problems and water protection problems. There 
are also regular yearly expeditionary studies at the cas- 
cade of the Dnieper reservoir. 


March 1991 monitoring concentrations are taken to be 
the maximum content of Sr in the water of the Pripyat 
river in Chernobyl and the Dnieper in Kiev, respectively 
50 and 20 pCi/l. 


Regulations and a network of wells were also developed 
to observe the mode and contamination of ground water. 
Monitoring is done at 177 and 50 wells respectively. 
In some regions contamination of ground water at the 
Quaternary level has been established. Pollution of the 
main potable water-bearing levels in the paleogenic 
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deposits was not noted before the present time. In terms 
of technique and organization the system of radiation 
monitoring of underground water in the zone requires 
further improvement. 


In addition to radiohydrogeological monitoring in the 
30 km zone of the Chernobyl atomic power plant, 
monitoring of secondary redistribution of radionuclides 
in the upper layers of the soil cover has been developed 
and is being conducted. The purpose of this monitoring 
is the monitoring and prediction of the dynamics of 
migration of radioactive contamination in lateral and 
vertical directions. 


In order to conduct this type of monitoring, in 1987 
the Physics Department of Moscow State University 
proposed a reference radial network with the damaged 
unit at the center encompassing the 30 km zone of the 
Chernobyl atomic power plant and consisting of 396 
reference points of soil sampling along 36 radii (11 
points on each radius). At these points soil samples 
are regularly taken at a depth of 5-7 cm with different 
equipment, most commonly with a drilling pipes 89-127 
mm in diameter. 


Only with the creation of the Scientific and Technical 
Center of the Pripyat scientific production association 
did researchers become interested in the vertical and 
lateral migration of radionuclides. With this goal in 
mind, in 1991 soil samples were taken in the existing 
reference network by layers with a distance between 
layers of 2 cm down to a depth of 14 cm, and then 
every 5 cm to a depth of 24 cm with subsequent 
radiospectrometric and radiochemical analysis. This 
made it possible to construct a map of the distribution 
of individual radionuclides at the surface and in vertical 
cross sections of the soil layer. 


The methodology of soil sampling in a radial reference 
network made it possible to obtain only a general 
picture of the distribution of radioactive fallout in the 
30 km zone, and did not reflect details of the complex 
picture of its extremely irregular distribution over the 
surface. Comparison of the results of several years 
of monitoring indicate that the general picture of the 
distribution of radionuclides on the polluted surface has 
not undergone significant changes, and up to 95 percent 
of the radionuclides remain localized in the top 5 cm 
layer of soil. An insignificant part has penetrated into 
deeper layers without undergoing significant fractioning. 
The latter circumstance indicates the dominance of 
filtration transfer of the highly disperse part of the 
radioactive fallout with liquid precipitation. 


Beginning in 1992, on the initiative of the personnel of 
the scientific and technical center, a large-scale mapping 
project was undertaken (1:25,000 and 1:10,000) to 
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obtain greater detail on the distribution and dynamics of 
radioactive fallout in the 30 km zone, as well as more 
accurate consideration of the reserves of radioactive 
material. This was done in a orthogonal system of 
coordinates with a sampling step of 500 m x 500 m 
with layer by layer sampling and in conjunction with 
landscape-geochemical and lithological mapping. 


A third type of monitoring has the goal of studying 
the dynamics of the removal of mobile forms of 
radionuclides from the main PVLRO of the 30 km zone 
in the vertical direction and in the ground water in the 
direction of its discharge into surface streams of water. 
With this goal a network of wells is used at the burial 
site and in the adjoining territories, reaching ground 
water above and below its drainage relative to the 
burial. The composition and physicochemical forms of 
radionuclides in the ground water are being determined. 


A fourth type of radiation monitoring is studying the 
dynamics of changes in the natural conditions of the di- 
mensions morphology, and radionuclide content of indi- 
vidual fragments of the fallout of disperse nuclear fuel 
(fuel particles). This type of fallout remains one of the 
main sources of mobile forms of fission products and 
transuranium elements, gradually entering the environ- 
ment due to solid-phase diffusion in the fuel matrix, 
leaching, aggregate release, and mechanical destruction 
of fuel particles. In the statistically significant samples 
of individual particles periodically sampled from the 
polluted territories, the dynamics of the change in ra- 
dionuclide content of particles is being studied. With 
this goal, modeling experiments are being conducted on 
the chemical effect on individual particles in laboratory 
conditions. 


At present electron microscopy, X-ray spectral analy- 
sis, radio spectrometry and radiochemical analysis have 
established that the overwhelming majority of the fuel 
particles are one of two types, with uranium-oxide 
or uranium-zirconium-oxide matrices. The latter, fuel- 
construction particles, are distinguished by their lower 
content of radioactive cesium, their morphological prop- 
erties, their greater mechanical durability, and chemical 
stability. 


The ratios of radionuclides in the fuel particles of one 
sample vary over a wide range (up to two orders of 
magnitude) and the statistical distribution of these ra- 
tios is subject to a log-normal law. Thus, the changes 
in the radionuclide content of fuel fallout under natural 
conditions may be reliably established on the basis of 
analysis of representative samples of particles periodi- 
cally sampled at the same observation point. 


In the fuel (U-O) or fuel-construction (U-Zr-O) ma- 
trix of radioactive fallout fission products and transura- 
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nium elements are found in the internodal crystal lattice. 
Solid-phase diffusion also causes them to be concen- 
trated in defects of the crystal structure (on the surface 
of pores, in fractures, at the boundaries of microblocks 
and microcrystals). In these conditions it is possible for 
individual phases to exist which consist of fission prod- 
ucts and transuranium elements. During the accident, 
as a result of unsealing of fuel elements and contact at 
high temperature with the air and water vapor the fission 
products and transuranium elements converted into an 
oxidized state. Incomplete oxidation (with the exception 
of inert gases) is observed only in the case of ruthenium 
isotopes. The most long-lived of them is presently en- 
countered in fuel masses in the form of metal inclusions. 


Contact of disperse fuel fallout with the environment 
leads to gradual transition of oxidized forms of fission 
products and transuranium elements into a dissolved 
State. A relatively small content of radionuclides in 
the fuel matrix with a relatively low mass ratio of 
disperse fuel on the surface of the soil and surface layer 
of soil in conditions of gradual entry of radionuclides 
into soil solutions rules out the formation of mobile 
forms of radionuclides of independent phases. Under 
these conditions sorption phenomena, the formation 
of psuedoradiocolloids and complex-formation of ionic 
forms of radionuclides with dissolved and undissolved 
components of soil organics are of key importance in 
migration processes. 


Features of the sorption of radioactive cesium are linked 
with the steric correspondence of the dimensions of ce- 
sium ions and zeolithic windows and cavities in the 
structure of some argillaceous minerals (montmoril- 
lonite, clinoptilolite, bentonite). A clathratic mechanism 
causes a durable bonding of radioactive cesium in soils 
and the small contribution of its water-soluble and ex- 
change forms which have a tendency to further decrease 
over time. 


Radioactive strontium, on the other hand, has predomi- 
nantly water soluble and exchange forms because ions 
of strontium experience strong competition from cal- 
cium ions which predominate in natural water. The latter 
form more durable chelated complexes with soluble soil 
organics and bond more durably using an ion-exchange 
mechanism with the soil organomineral complex which 
has a higher effective charge. 


Under the conditions of prolonged leaching of pluto- 
nium isotopes from the fuel elements one cannot reach 
a threshold concentration 10-6 mole/1) at which one can 
form seminuclear products of hydrolysis and true ra- 
diocolloids. Thus, the tendency of Pu(IV) ions toward 
hydrolysis can be realized only by the formation of 
mononuclear hydroxy complexes: 
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with subsequent sorption of the latter into negatively 
charged colloid aggregates of silica and the formation 
of pseudoradiocolloids. An important factor affecting 
the mechanism for formation and durability of the latter 
is the composition of the liquid phase. A change in pH, 
the nature and concentration of electrolytes and chelate- 
forming soil organics in solution leads to a change in 
the ability of colloid particles to disperse. Moreover, 
there must also be, due to the complex-forming action 
of anions, a competing effect of cations, as well as 
an effect on the structure of the double electronic 
layer of particle-carriers. The effect of these factors 
on the formation of pseudoradiocolloids of plutonium 
may be extremely significant since the concentration 
of electrolytes in soil solutions is many orders of 
magnitude higher than the concentration of plutonium 
entering it. 

Thus, the migration of plutonium is more likely to occur 
due to exchange adsorption in nonspecific carriers. 


The mobility of plutonium under real conditions of the 
hypergenesis zone requires experimental study consid- 
ering the specific conditions of such factors as pH, min- 
eral and organic composition of soil solutions, as well 
as the type of soil from the point of view of the content 
of adsorption-active minerals and humic substances. 


To do this one must use physicochemical methods 
(various methods of chromatographic analysis, electric 
dialysis, electrophoresis) which would make it possible 
to study the forms of radionuclides found in solution 
and predict their redistribution in natural media. 

A fifth type of monitoring is radioecological monitoring, 
and this involves the organization of a system of multi- 
year observations to solve the conceptual problems of 
use of the environment, land management, and forest 
management operations with regard to the zone. An in- 
situ estimate of the radiation effects of the accident at 
the Chernobyl! atomic power plant is being conducted 
on various age groups of inhabitants of reservoirs 
and land animals, insects, and soil microflora. The 
migration of radionuclides within food webs in natural 
and artificial biocenoses of the zone are being studied. 
The effect of small doses of chronic irradiation on 
the biochemical and reproductive functions, genetic and 
molecular-biological changes in warm-blooded animals 
and fish are being studied, as well as changes in 
cytogenetic indicators and bone marrow in animals in 
the zone. 
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Based on the results of radioecological monitoring prac- 
tical means of reducing the dose load for humans and 
agricultural animals have been developed considering 
incorporated radionuclides and contamination of agri- 
cultural products. Scientific experimental multi-purpose 
agroindustrial production and forestry production has 
been organized and put into operation in the zone. 


A sixth type of radiation monitoring is tracking con- 
tamination of the atmosphere and the movement of ra- 
dionuclides beyond the zone by air. After completion 
of deactivation measures in 1988 the specific activity of 
the air beyond the zone decreased to 4e [sic]-16 Ci/, 
and the average daily amount of fallout was 0.1-1 pCi/ 
km?. However, in extreme situations, during dust storms 
and forest fires, atmospheric radiation monitoring be- 
comes necessary. The role of radiation monitoring of 
the atmosphere, in particular, dosimetry of alpha-active 
radiation over time, will increase with further disper- 
sion of the fuel fallout, movement of transuranium el- 
ements into solution and their absorption into the dust- 
like fraction of soil. In addition, one should consider the 
increase of alpha-activity of fallout due to the compar- 
atively rapid beta-decay of “'Pu with the formation of 
the long-lived alpha-radiator “'Am. Varied ground and 
aircraft indicators are used as well as a system of table 
collectors. 


Thus, radiation monitoring in the zone is an entire 
complex of systematic in-situ and laboratory studies 
of the form, dynamics of secondary redistribution of 
radionuclides and dose fields of ionizing radiation in 
natural objects (the atmosphere, soil, water, and natural 
and artificial biocenoses). 


Radiation monitoring of the zone of the Chernobyl 
atomic power plant is a complex of long-term measures 
needed to constantly monitor the radioecological situa- 
tion in the zone and beyond its boundaries, However, 
these measures also have a great cognitive significance 
because they reflect unique processes occurring in the 
environment involving technogenic radionuclides. 


Thus, by the end of 1992 comprehensive study of 
the zone made it possible to formulate the following 
scientific ideas about it: 

1. The radioecological situation in the zone and the 


adjoining rivers and reservoirs of the Dnieper cascade 
is stable. 


2. Durable fixing of radionuclides by environmental 
components has been noted. 


3. The stabilizing role and radioecological capacity of 
ecosystems and natural landscape-geochemical barriers 
has been established. 
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4. The main path of migration of radionuclides beyond 
the zone is surface drainage. In a year the rivers of 
the zone remove about 0.5-0.8 percent of the reserve 
of Sr in the territories of their basins. The removal of 
‘Cs by this path is 0.03-0.05 percent. Of 225-400 Ci of 
annual removal of *Sr along the Pripyat into the Dnieper 
basin in the last few year, about 80 percent has come 
from the zone. The removal of ® into the Dnieper is the 
greatest danger of the zone for the 38 million people 
using the Dnieper’s water for irrigation and the potable 
water needs of the more than 50 million inhabitants of 
Ukraine. 


5. Technogenic migration removes less than 1 Ci per 
year form the zone. 


6. Eolian removal from the zone. In 1988 after com- 
pletion of deactivation operations, beyond the zone the 
average annual amount of specific activity of the air was 
0.4 x 10° Ci/ [Translator’s note: in the source text this 
quantity is written 0,4*10 -15], and the average daily 
amount of fallout was 0.1-1 ~Ci/km? beyond the zone. 


7. Pyrogenic removal. The reserve of biologically active 
t/a in the dry phytomass in an area of 20-30 km? (the 
area of fires in 1992) is tenths of a percent of the total 
reserve of radionuclides lying on the soil surfaces, that 
is, tenths of a Curie. 


8. The removal of radionuclides from the zone by wild 
animals and birds. An even smaller portion of r/n in 
zoomass. In the autumn migration tens of millions of 
birds with a total mass of 5-6 thousand tons stopped 
in the zone. The upper estimate of removal (with the 
assumption that birds flying through are contaminated 
to the same level as local birds) is only a few Ci/year of 
'7Cs and Sr. By scattering this over the vast territory to 
the south and southwest of the Chernobyl atomic power 
plant, this form of removal does not have a significant 
effect on the ecological situation. 


Study of Electromagnetic Fields Induced by Sea 
Wave Motion 


957A0912A Sevastopol MORSKOY 
GIDROFIZICHESKIY ZHURNAL in Russian No 1, 
Jan-Feb 95 (manuscript received 29 Jun 93; after 
revision 19 Jan 94) pp 35-45 


[Article by L. D. Pukhtyar, A. S. Kukushkin; UDC 
550.37:551.446] 


(FBIS Abstract] A theoretical model is presented of an 
electromagnetic field induced by internal waves of baric 
origin (i.e ., a travelling wave acting on the free surface 
of the sea). The model assumes that the electromagnetic 
field is induced simultaneously by internal and surface 
waves. There is a continuous density distribution. The 
Earth’s rotation is considered, as well as horizontal tur- 
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bulent diffusion and viscosity. In-situ observational data 
of the potential difference of a horizontal electric field 
caused by internal waves in the Black Sea and tropi- 
cal Atlantic were compared with calculations of elec- 
tric field strength using the proposed model for these 
regions. There was satisfactory agreement. The depen- 
dence of the amplitudes of components of the electro- 
magnetic field on the parameters of the internal wave 
and the conductivity of the sea bottom rock is exam- 
ined. The strength of the electric and magnetic fields in- 
crease continuously as period and wavelength increase, 
although different period intervals were affected differ- 
ently. The magnetic field is less sensitive to bottom con- 
er. Figures 5; tables 2; references 6: 5 Russian, 
estern. 


Updating Topographical Maps with Space Images 
957A0965A Moscow GEODEZIYA I KARTOGRAFIYA 
in Russian Mar 95 No 3, pp 25-28 


[Article by O. V. Portnova, N. G. Barabanova; UDC 
528.936:528.4] 


(FBIS Abstract] An increase in fuel costs has increased 
the cost of aerial surveying operations. However, there 
is an urgent need for updated cartographic materials in 
the transition to a market economy. Traditional updat- 
ing methods are unacceptable due to the great length of 
time needed to generate new maps. Space photography 
solves the problem by providing high-resolution images 
in various regions of the spectrum, substantially facil- 
itaiing the process of updating existing topographical 
maps. Space images have become available to enter- 
prises. Space images have also become more attractive 
because there is now more sophisticated equipment to 
process them. Studies done on the use of space im- 
ages to update intermediate-scale topographical maps 
(1:60,000-1:250,000) are discussed. A table lists the var- 
ious types of photographic systems used, parameters, 
and applicability to various map scales. The transfor- 
mation of projections is discussed, as are specialized 
photographic films and paper used in the creation of 
maps. Table 1. 


Platinum and Gold Mineralization in 
Titanomagnetite Gabbro-Diabases in Karelia 


9S7AO97IA St. Petersburg VESTNIK 
SANKT-PETERBURGSKOGO UNIVERSITETA: 
GEOLOGIYA, GEOGRAFIYA in Russian Mar 95 No 
1, (manuscript received 15 Apr 94) pp 18-26 


[Article by Ye. L. Serebrova, N. B. Filippov, 
M. G. Gubko, D. A. Frank-Kamenetskiy; UDC 
553.491.8:553.411:553.494."311] 


(FBIS Abstract] The titanomagnetite gabbro-diabases 
of Karelia have many intrusions associated with iron- 
vanadium-titanium ore. Collection of ore is confined to 
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the Pudozhgorsk and Koykarsk sills. This paper pro- 
vides the first detailed study of platinum and gold miner- 
alization of these sills. Platinum and gold mineralization 
was found either in sulfides or in mineral form. The pal- 
ladium content was much higher than the platinum con- 
tent. The same was found to be true in magnetite ores in 
the platinum-bearing band of the Urals and in magnetite 
ores. Analogies may be drawn with the Lulekop massif 
of Palabor, South Africa. The economic and geologi- 
cal prospects of the Pudozhgorsk titanomagnetite ores 
must be reevaluated now that platinum and gold miner- 
alization has been found. An average amount of noble 
metals has been found in the deposit. Extraction of cop- 
per, cobalt, silver, and the rare platinoids, which will 
probably be found in the ores in high concentrations, 
should be considered. It may be necessary to reeval- 
uate the platinum potential of alkaline basites, basite- 
hyperbasite, and possibly gabbro-anorthosite complexes 
with titanomagnetite ore. Figure 1; tables 3; references 
8: 7 Russian, 1 Western. 


Permian-Carboniferous Reef Collectors of 
Timan-Pechor Province and Secondary Changes in 
Oil-Trap Formation 


957A0971B St. Petersburg VESTNIK 
SANKT-PETERBURGSKOGO UNIVERSITETA: 
GEOLOGIYA, GEOGRAFIYA in Russian Mar 95 
No 1, (manuscript received 10 May 94) pp 36-46 


[Article by R. S. Sakhibgafeyev, Yu. L. Verba; UDC 
552.578:553.982.061.15] 


[FBIS Abstract] A new approach to secondary changes 
in hydrocarbon-bearing carbonate strata is applied to 
reef collectors in Timan-Pechor province. The approach 
considers the dissolving of collector rock in discrete- 
periodic formation of oil deposits due to dissolving 
and changes in the mineral composition at ancient 
water-oil contacts. Secondary cavities are formed due 
to decementation of organogenic-detritus limestones 
with dissolving of the skeletal part at the levels of 
stabilization of oil-water contacts. The reef collectors 
also undergo micritization of limestones, in particular 
at watet-oil contacts. Micritization of limestones is 
accompanied by an increase in the permeability of the 
rock, which should be examined for further deposits. 
Secondary processes at ancient water-oil contacts are 
most clearly manifested at the central parts of the 
Lower Permian reef collector band at the Yuzhno- 
Hilchuyu structure. The structure and composition of 
the dissolving zone is described. It is divided into 
ones containing bitumen, a product of hydrocarbon 
oxidation, and those without bitumen. The Yuzhno- 
Hilchuyu, Lava-Voja, and Ousa structures (near Kojim 
river) are discussed. It is noted that horizontal reflections 
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in seismic sounding of reef bodies may be indicative of 
oil content. Figures 3; table 1; references 5 (Russian). 


Classification of Coal Deposit Reserves under 
Market Conditions 


957A0944A Moscow RAZVEDKA I OKHRANA NEDR 
in Russian Apr 95 No 4, pp 33-35 


[Article by V. F. Tverdokhlebov, Rosugol Company] 


(FBIS Abstract) Extensive geological exploration oper- 
ations for coal have revealed the currently known re- 
serves in Russia to be about 200 billion tons. More than 
100 sites have been prepared for the planning and coa- 
struction of new shafts and cuts, which will increase 
extraction from 387 million tons per year to 941 mil- 
lion tons per year. However, not all deposits are easily 
accessible or extractable. Even highly productive sites 
have required constant state subsidies. These factors, 
among others, necessitate reevaluation of the raw ma- 
terial base of the coal industry with regard to market 
conditions. This evaluation, done with a consideration 
of world practice in the classification of raw material po- 
tential, may provide clear and valuable information for 
potential foreign investors. The classification will con- 
form to the basic principles of the UN’s international 
classification plan. The basic concepts of the classifi- 
cation system have been formulated and submitted for 
discussion to the engineering community. A figure com- 
pares the classification system with the UN’s system. 
Deposits are classified according to level and effective- 
ness of development and the degree to which they have 
been geologically studied. A consideration of economic 
factors (profitable, marginally profitable, unprofitable) is 
included. Ease of extraction is viewed on an economic 
basis. The price obtained for a ton of coal is compared 
with the expenditures for its extraction. A procedure is 
being developed for the application of this classification 
system to real coal deposit conditions. Real examples 
are being used in the guidelines. It is understood that 
changes in the status of a particular deposit may occur 
over time due to changes in economic conditions, new 
discoveries at the site, or the discovery of errors in pre- 
vious evaluations. Figure 1. 


Radioactive Contamination of Territory of the 
Former USSR From Test Nuclear Explosions on 
Novaya Zemlya in Autumn of 1961 


9S5S7A0891A Moscow METEOROLOGIYA I 
GIDROLOGIYA in Russian May 95 
No 5, (manuscript received 13 Apr 95) pp 5-12 


Izrael, Global Climate 
Volkov and 
Institute 


{Article by Yu. A. 
and Ecology Institute, A. S. 
A. F. Kovalev, Applied Geophysics 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














76 EARTH SCIENCES 


(1962); the first paragraph is an abstract; UDC 


504.5.054(47+57):62 1.039.557(470.117)" 1961") 


(FBIS Translated Text] Data are presented on radioac- 
tive contamination of the territory of the former Soviet 
Union from a series of powerful test nuclear explosions 
on Novaya Zemlya in the autumn of 1961 — data from 
measurements in May 1962 of the density of terrain con- 
tamination by the radio nuclides Zr + Nb* and Ru'®, 
as well as computed densities of contamination by the 
sum of fission fragments, dose intensity and dose of ex- 
ternal gamma radiation. It is shown that the doses of 
external gamma radiation in the continentai part of the 
Soviet Union as a result of this series of tests did not 
exceed 0.2-0.3 R (rem). 


The reconstruction of the possible irradiation doses 
received by the population on radioactive tracks from 
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test nuclear explosions is a timely problem, especially 
during recent years when after the accident at the 
Chernobyl Nuclear Power Plant the matter became 
particularly acute. It is evident that for reconstructing 
the doses on old tracks of nuclear explosions it is first 
necessary to reconstruct the tracks themselves — their 
configuration, distribution of radio nuclides, as well as 
the meteorological conditions during the conducting of 
the tests [8]. Any information on contamination of the 
territory as a result of explosions is for these reasons 
of great value. Work is being conducted intensively on 
reconstruction of the doses and the tracks themselves 
as consequences of the explosions at the Semipalatinsk 
test site, particularly for the territory of Altay Kray [1] 
and other territories adjacent to this test site. 
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Fig. 1. Map of Zr® + Nb® fallout plotted on basis of 1962 measurements. [he number of the sample 
(numerator) and density of terrain contamination in late May 1962 in mCi/cm’ (denominator) are indicated 
near the sampling sites. The arrows represent the direction of mean wind speeds at altitudes 0-15 km on 23 

(1), 24 (2), 30 (3) and 31 (4) October 1961. 


However, the literature contains almost no data on test 
nuclear explosions at the Novaya Zemlya nuclear test 
site. It is known (3) that powerful atmospheric high- 
level nuclear explosions were for the most part set off 


initially, but later underground nuclear explosions took 
place. These explosions did not result in major local 
terrain Contamination in ihe test site region (comparable 
to the contamination at the Semipalatinsk test site), but 
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could lead to radioactive fallout (possibly small) over 
extremely extensive territories beyond the boundaries 
of the test site — since indeed in the case of high 
atmospheric explosions the contamination maximum is 
substantially displaced along the axis of the track. 


This article gives data from actual measurements of 
radioactive contamination of the terrain in the territory 
of the former Soviet Union from the series of powerful 
test nuclear explosions on Novaya Zemlya, during 
which more than 10 nuclear devices in the megaton class 
were detonated in the autumn of 1961 [3] and also two 
of the world’s largest devices with powers of 25 and 55- 
60 Mt, according to data in [9], and more than 10 and 50 
Mt respectively according to data in [3], detonated on 
23 and 30 October 1961. The radioactive clouds from all 
the powerful atmospheric nuclear explosions, rising to 
a great altitude, were propagated in the direction of the 
continental territory of the Soviet Union (for the most 
part in a southeasterly direction). 


The investigation of the territory of the Soviet Union for 
the purpose of determining the propagation and degree 
of contamination by the radioactive fallout products 
from these explosions was carried out in April 1962 
by specialists of the Applied Geophysics Institute. This 
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article was written on the basis of a corresponding report 
of the Applied Geophysics Institute (prepared in 1962) 
with only small editorial refinements; the authors of this 
article were participants in making the survey and the 
authors of this report. 


An Il-14 aircraft, outfitted with instrumentation for a 
continuous gamma survey of the terrain and aerial 
measurements of the gamma radiation spectrum was 
used in making this investigation. The instrumentation 
had a response making it possible to detect an increase 
in the gamma field level at the flight altitude (100 m) 
by 0.3-0.5 uR/hour. It must be noted that the lower 
threshold of measurement of the total parameters (dose 
intensity) of the artificial gamma field was greater than 
the indicated quantity because it was measured against 
the background of a varying natural background. The 
variatious of the natural background are caused by 
various factors (geologic, changes in snow cover depth, 
etc.), frequently not subject to control. Accordingly, for 
all practical purposes in such a survey the threshold of 
detection of the artificial gamma field was above the 
instrumental threshold of measurement and in our case 
was a quantity 1-3 ~R/hour. 





Parameters of samples of fallout of radio nuclides as result of Novaya Zemlya explosions in October 1961 collected dur- 
ing investigation of April 1962 















































No of Sampling Coordinates, degrees, Time of Time of Sampling Activity on 25 May, mCi 
sample site minutes formation earliest date, April km? 
of stable snow cover 
N E snow cover | departure Zr-95 + Ra-103 
Nb-95 
1. Cherepovets 59 08 37 55 21 XI 1IV 5 0.055 — 
2. Syktyvkar 61 40 50 50 1 XI 111IV 5 0.08 0.01165 
3. Vorkuta 67 29 64 02 11X 21 V 6 0.21 0.045 
4. Amderma 69 46 61 40 21 X 24V 6 0.078 a 
5. Dikson 73 31 80 30 1X VI 6 0.047 _ 
6. Tareya 73 16 90 32 21 IX 21V 7 0.13 0.0325 
» Khatanga 71 57 102 28 6X 21 V 7 0.104 —_ 
8. Mys 73 40 109 45 1X 21V 7 0.05 0.007 
Kosistyy 

9. Tiksi 71 38 128 50 21 IX 25 V 8 0.042 0.0084 
10. Zhigansk 66 46 123 20 1X 11V 8 0.138 0.036 
11. Yakutsk 62 02 129 45 11X 1V 8 0.037 _ 
12. Olekminsk 60 23 120 26 11 X 21 IV 9 0.152 0.035 
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No of Sampling Coordinates, degrees, Time of Time of Sampling Activity on 25 May, mCi 
sample site formation earliest date, April km? 

N E S Zr-95 Ru-103 
snow cover | departure 7 
Nb-95 
13. Kirensk 57 47 108 08 11X 111IV 9 0.048 0.0106 
14. Irkutsk 5217 104 19 1 XI 11V 10 0.020 _ 
15. Yeniseysk 58 27 92 12 21X 1S IV 11 0.078 — 
16. Podkamen- 61 36 90 06 11X 21 IV 12 0.069 _ 
naya 
Tunguska 
17. Turukhansk 65 48 87 57 1X 10V 12 0.034 _ 
18. Dudinka 69 24 86 12 21 X 16V 12 0.040 — 
19-25. Volochanka 70 58 94 35 21 X 21V 12 0.297 0.023 
(by layers) (sum by layers) 
26. Norilsk 69 18 88 02 21 IX 16V 13 0.018 — 
27. Mys 78 26 73 35 11X 21V 13 0.095 -- 
Kamennyy 




















Taking into account that the level of the artificial gamma 
field might be lower than the threshold of response 
of the gamma survey during the investigation, it was 
provided that samples of the radio nuclides falling on 
the snow be taken at the places of aircraft landing. 


The fallout from the explosions set off in October 
1961 occurred over a considerable part of the territory 

f the Soviet Union during the period after formation 
of a stable snow cover, which usually persists in 
these places to late April-early May [5] (see table). In 
order that the samples represent fallout only from the 
explosions of interest, without admixture of fragments 
from explosions of past years, snow samples were taken 
only in those regions where the snow cover had not 
thawed. The samples were analyzed in the laboratory 
after the survey had ended. 


The survey was made during the period 5-15 April 1962; 
it covered the territory of the USSR approximately from 
38 to 130°E and from 52 to 74°N. 


In the course of the survey it was found that the gamma 
field levels (dose intensity) 6 months after the explosion 
nowhere appreciably exceeded the variations of the 
natural background, which complicated the investigation 
(using the instrumentation then available). The principal 
investigation method therefore remained the taking of 
snow samples. 


In this case the detail of the survey was dependent on the 
frequency of sampling, which in turn was determined by 
the density of the airfield network. In the investigated 


territory all available airfields and landing strips. (and 
there were only a few) suitable for landing of aircraft 
of the Il-14 type were used in the taking of samples. 
The snow samples were taken at 21 places (see table 
and the map in Fig. 1, where the places of sampling are 
designated by circles. 


This article gives the results of gamma-spectral mea- 
surements of liquid samples obtained from the snow. 
The laboratory measurements of liquid samples were 
made on 25 May 1962 using a gamma spectrometer 
with a scintillation counter with an Nal(T1) crystal. The 
spectrometer was calibrated by the isotope Cs!*’, dis- 
solved in water; the background was read with the filling 
of the measuring tin with distilled water. During cali- 
bration and measurements there was adherence to the 
identity of geometry. The spectrograms (one of which 
is shown in Fig. 2) clearly exhibited two peaks in the 
energy region 0.5 and 0.75 MeV. 


It is known from the data in [2] that during the 
measurement time (25 May, that is, approximately 200 
days after the explosion) the principal gamma emitters 
in the mixture of fission isotopes were Zr + Nb* (the 
lines 0.756; 0.724 and 0.764 MeV) (up to 60-80 percent) 
and Ru'® (0.495 MeV). The indicated radio nuclides 
account for more than 90 percent of the total gamma 
activity of the mixture of fragments. 


The area of the peaks was used in counting the activity 
of these isotopes in the measured samples and then the 
density of contamination of the area from which the 
snow samples was taken was determined. If this area 
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is "representative," the density of its contamination is 
characteristic for an extensive neighborhood, and it is 
thereby possible to determine the mean density of terrain 
contamination in the neighboxshood of the place where 
the samples were taken. 


N unahom 
3000 - O 
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Fig. 2. Spectrogram of sample No 9. 


Key: 1. Number of pulses per minute. 2. Background 3. 
Numbers of channels 


The accuracy of this survey method is determined by 
the accuracy in measuring the samples and the degree of 
representativeness of the sampling area. The first factor 
is characterized by an error no worse than 20 percent, 
the second can be evaluated only statistically (the error 
usually did not exceed 30 percent). 


The table gives the results of computations (on the basis 
of laboratory measurements) of the density of terrain 
contamination with respect to the sum of the isotopes 
Zr®> + Nb*® and Ru'™. 


The contamination map, constructed on the basis of the 
tabulated data, is given as Fig. 1. The map schematically 
shows the isolines of density of Zr®> + Nb*> contamina- 
tion in units mCi/km? (250, 200, 150, 100 and 50 mCi/ 
km? in late May 1962). It follows from an examination 
of the map that in the investigated territory there are 
two contamination regions, each of which has a track 
structure. One track has a southerly direction and the 
other a southeasterly direction. The maximum Zr® + 
Nb®*® contamination density values detected during the 
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survey have the values: for the southerly track — 210 
mCi/km? (Vorkuta) and for the southeasterly track — 
about 300 mCi/km? (Volochanka). 


The ratio between the areas of the two peaks on each 
spectrogram makes it possible to find the ratio of the 
activities of Zr> + Nb® and Ru'™. The table shows 
that the mean ratio is 4.8 (based on 7 measurements). 
For the time interval 200 days after the explosion the 
indicated ratio corresponds to the fission of U?* or Pu? 
by thermonuclear neutrons [2]. 


It is possible to estimate the total fission activity of radio 
nuclides falling on the land surface and by means of 
tables [2], also the density of contamination by different 
isotopes. For the time of measurements, according to the 
data in [2], the ratio of Zr + Nb* activity to the total 
fission activity (for fissioning matter Pu? or U?*) is 
approximately 0.3, but according to the data in [7] (for 
the dose intensity of gamma radiation) it is about 0.6. 
Accordingly, the total contamination density (we neglect 
the fractionation of radio nuclides) at the maximum is 
greater by a factor of 3.6 than for Zr + Nb”, for Sr°° 
contamination it is less by a factor of 120 (2.5 mCi/km* 
at the point of maximum contamination), for Cs'*’ it is 
less by a factor of 40 (7.5 mCi/km? at this same point). 


It is of interest to determine the dose intensity of gamma 
radiation above the land surface from fission fragments 
with a given composition of the contamination. 


Computations show that with a Zr®> + Nb* contamina- 
tion density 0.3 Ci/km? the dose intensity of the gamma 
radiation at an altitude 100 m without allowance for 
screening by the snow was 0.9 ImR/hour. The snow 
cover reduced this level by several times (by a factor 
of not less than 3 in regions with a high contamina- 
tion level). Thus, the gamma field of contamination 6 
months after the explosion attained 0.3 uwR/hour at the 
flight altitude and could not be detected with assurance 
by airborne instruments with the given accuracy with 
the existing variations of background gamma radiation. 


During formation of the track (approximately a day 
after the explosion) the radiation levels in the zone of 
maximum contamination on the track were 1.5-1.8 mR/ 
hour (at the ground surface) [4). 


In the report of 1962 we examined the synoptic charts 
[6] pertaining to the dates of the largest explosions (23 
and 30 October) and the days which followed. The 
mean wind strengths and directions in the layer from the 
ground surface to 15 km at that time were computed. 
These data were plotted on the map by arrows. One 
can note the consistency between the configuration of 
both tracks and the meteorological conditions during 
the period of their formation. This makes it possible 
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to assume that the detected radioactive tracks most . 


probably were formed by the superpowerful nuclear 
explosions of 23 and 30 October 1961. However, it 
must be stated that terrain contamination also could 
be influenced by other explosions in the autumn of 
1961 and this requires additional analysis. Nevertheless, 
our investigations of the density of contamination by 
measurement of snow cover samples were the only ones 
for determining the order of magnitude of contamination 
and doses in the terrain (on a large scale) directly from 
the autumn series of nuclear weapon tests in 1961 on 
Novaya Zemlya. 


Thus, on the basis of the investigation carried out 
in April 1962 in the territory of the Soviet Union it 
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was possible to detect at least two extensive zones of 
radioactive contamination (distant tracks) forming as a 
result of the conducting of tests of nuclear devices in 
1961 — the first to the wes: of the Ural, the second on 
Taymyr and in the central part of Siberia. 


The dose intensity of gamma radiation radioactive 
terrain contamination in April 1961 at an altitude of 
100 m when a snow cover was present did not exceed 
0.9 ImR/hour (at the ground level not greater than 3.0 
uR/hour). 


The maximum terrain contamination (mCi/km*) in April 
1962 in the continental territory of the Soviet Union 
from the explosions of the autumn series of 1961 was: 
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The doses of external gamma radiation (with allowance 
for screening by the snow cover) at the point of 
maximum contamination (from a time of fallout of about 
1 day from the time of the explosion to total decay) 
amount to about 0.2-0.3 R, at Zhigansk — 0.1-0.15 R, 
at Yakutsk — less than 0.1 R. 


The unique data cited in the report of the Applied 
Geophysics Institute and the authors of the article make 
it possible to estimate the scale of terrain contamination 
as a result of the very large series of test nuclear 
explosions in the autumn of 1961 at the Novaya Zemlya 
test site and to reconstruct the irradiation doses received 
by the population from these explosions. 


Bibliography 


1. Vestnik nauchnoy programmy "Semipailatinskiy 
poligon — Altay" (News of the Scientific Program 
"Semipalatinsk Test Site — Altay"), No 1, 1994. 


2. Grechushkina, M. P., Tablitsy sostava produktov mg- 
novennogo deleniya U?, U2, Pu2® bystrymi neytron- 
ami (Tables of Composition of Products of Instanta- 
neous Fission of U5, U2*, Pu2® by Fast Neutrons), 
Atomizdat, 1962. 


3. Dubasov, Yu. V., et al., Chronology of nuclear tests 
carried out by the USSR in the atmosphere, space 
and under water (1949-1962), Byulletin Tsentra obhch- 
estvennoy informatsii po atomnoy energii (Builetin of 
the Center for Public Information on Atomic Energy), 
No 2, pp 36-43, 1994, 


4. Izrael, Yu. A. and Stukin, Ye. D., Gamma-izlucheniye 
radioaktivnykh vypadeniy (Gamma Radiation of Ra- 
dioactive Fallout), Moscow, Atomizdat, 1967. 


5. Klimaticheskiy atlas SSSR, t | (USSR Climate Atlas, 
Vol 1), Moscow, GUGMS, 1960. 


6. Sinopticheskiy byulleten TsIP za oktyabr 1961 ¢ 
(Severnoye polushariye) (Synoptic Bulletin of the Cen- 
tral Institute of Forecasts for October 1961 (Northern 
Hemisphere)), Moscow, TsIP, 1961. 


7. Freyling, E., et al., Formation of nuclear explosion 
fission fragments, in: Radioaktivnyye vypadeniya ot 
yadernykh vzryvov (Radioactive Fallout From Nuclear 
Explosions), Moscow, Mir, pp 11-53, 1968. 


8. Izrael, Yu. A., Nasarov, I. M., Tsaturov, Yu. S., 
et al., Reconstruction of the real pattern of radioactive 
terrain contamination from accidents and nuclear tests 
based on present-day and other data, in: Proc. Intern. 
Symp. Remediation of Radioactive Contaminated Sites 
in Europe "ANTWERP," 11-15 Oct 1993, Doc. XI- 
5027/94, pp 325-350. 


9. Machta, L., List, R. J. and Telegads, K., A survey of 


radioactive fallout from nuclear tests, JOURN. GEO- 
PHYS. RES., Vol 67, No 4, 1962. 


Environmental Pollution and Radiation Conditions 
in Russia in February 1995 


957A0891B Moscow METEOROLOGIYA ! 
GIDROLOGIYA in Russian May 95 
No 5, (manuscript received 28 Mar 95) pp 112-114 


[Article by A. M. Ovanesyants, N. A. Belova and N. 
M. Shusharina, Russian Federal Service for Hydromete- 





This report may contain copyrighted material. Copying and dissemination 
is prohibited without permission of the copyright owners. 














FBIS-UST-95-038 
22 September 1995 


orology and Environmental Monitoring (Rosgidromet)'; 
UDC 504.3.054"1995.02"(047)(47+57)] 


[FBIS Translated Text] 


Environmental Pollution Resulting From Accidents 


Atmospheric air. During February 1995 no information 
was received concerning accidents causing atmospheric 
pollution in populated places. The stationary network 
did not register increased levels of atmospheric air 
pollution caused by emergency situations. 


Water bodies. On 2 February, as a result of bursting 
of the gold waste heap dam at the Vladimirskaya 
thermoelectric power plant, there was an accidental 
dumping of slime waters into the Klyazma River. There 
was no substantial pollution of water bodies and the 
concentrations of copper, zinc and iron ions were 3-12 
MAC (maximum admissible concentrations). 


Extremely High Environmental Pollution 


Atmospheric air. In February 1995 a case of extremely 
high air pollution was registered in Omsk (in February 
1994 no cases were registered). 


Extremely high pollution of the air basin of the city by 
ethyl benzene, whose concentration was 55 MAC, was 
registered on 3 February at a stationary post for obser- 
vation of the state of atmospheric pollution in Omsk. 
The observation station was located in the northwestern 
part of the city, situated in the zone of influence of the 
PO Omsknefteorgsintez and Omskkhimprom, synthetic 
rubber plant, and others. 


Increased acidity (pH = 2.8-3.4) was observed in 
samples of snow falling on 12 and 13 February at 
Saratov. During this period there were no sharp chanzes 
in the atmospheric content of pollutants. 


Water bodies. In February 1995 extremely high pollu- 
tion was registered in 18 cases in 12 water bodies in 
the territory of Russia (in February 1994 there were 16 
cases in 10 water bodies). 


A concentration of petroleum products of 134 MAC was 
registered in the Chusovaya River below Chusovoye; in 
the Iset River within the boundaries of Yekaterinburg -— 
358 MAC. The pollution sources were not determitied 
by the RF Ministry of Environmental Protection and 
Natural Resources. 


As before, extremely high pollution was observed in 
the following rivers: Nyuduay in Murmansk Oblast 
(nickel ions up to 187 MAC), Chusovaya, Serga and 
Salda in Sverdlovsk Oblast (copper ions more than 400 
MAC), Blyava in Orenburg Oblast (copper and zinc 
ions more than 150 MAC), Pelshma in Arkhangelsk 
Oblast (organic matter for BOD, 61.2 mg/liter), Neman 
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and Pregolya in Kaliningrad Oblast, Iset in Chelyabinsk 
Oblast (presence of hydrogen sulfide). 


The pollution sources are enterprises of the metallur- 
gical and forest industrial branches and the housing- 
communal complex. 


Pollution of the Severnaya Dvina River by mercury ions. 
Between 13 and 20 February the Northern Territorial 
Administration for Hydrometeorology and Environmen- 
tal Monitoring carried out a hydrochemical survey of the 
mouth reach of the Severnaya Dvina River for the con- 
tent of mercury ions in the water and bottom sediments. 
Mercury ions were not discovered in water samples at 
any of the investigated points. The mercury concentra- 
tions were everywhere insignificant in bottom samples 
— less than 0.2 Img/g. An exception was a bottom sam- 
ple taken in the Severnaya Dvina in the neighborhood 
of Novodvinsk 1 km below the point of discharge of 
sewage of the Arkhangelsk Cellulose and Paper Com- 
bine on the left bank. The mercury content in this bottom 
sample was 1.54 ug/g, which exceeds the background 
value by a factor of 7. 


High Environmental Pollution 


Atmospheric air. Cases of high atmospheric pollution 
(HP) by substances in the second hazard class were 
registered 4 times in 3 cities: with nitrogen dioxide — at 
Magnitogorsk (14 MAC), at Beloretsk with chloroform 
(2 cases up to 11 MAC); with formaldehyde — at 
Nizhnyy Novgorod (10.6 MAC). In February 1994 — 
in 8 cities in 9 cases. 


In addition, cases of high atmospheric pollution by 
substances in the third hazard class were registered in 
February: with ethyl benzene (4 cases up to 50 MAC) 
and acetaldehyde (3 cases up to 26 MAC) at Omsk; 
with soot — at Aleksandrovsk-Sakhalinskiy (3 cases up 
to 14 MAC) ard Barnaul (1 case with 13 MAC); with 
sulfur dioxide — at Norilsk (1 case with 11 MAC). 


Thus, during the course of February in the atmosphere 
of 7 cities in 16 cases there was registry of the presence 
of pollutants in concentrations from 10 to 50 MAC (in 
February 1994 — in 8 cities in 12 cases). 


Water bodies. During February the territorial adminis- 
trations submitted communications on 155 cases of HP 
in 64 water bodies in the Russian Federation (in Febru- 
ary 1994 — 72 cases in 46 water bodies). 


As before, the greatest pollution was noted in the 
basins of large rivers: — Volga and its tributaries 
the Oka and Kama (more than 38 percent of all 
cases Of HP) in the territory of Viadimir, Ivanovo, 
Moscow, Ryazan and Tula Oblasts — with iron ions 
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Equipment Complex for Deep Seismic Sounding tions. The search for deposits of hydrocarbons is opti- 
and a Combined Network of Seismological mized in predicted zones of mesojointing development. 
Observations and Vibroseismic Monitoring _ 

The main deposits of gas and oil in Chechniya and 


957A1043A Moscow RAZVEDKA I OKHRANA NEDR Ingushetiya af confined to the Tersk-Sunzha oil-and- 
gas-bearing region (TSOGBR). Its structure involves 


in Russian May 95 No 5, pp 37-39 
a Mesozoic-Cenozoic complex of rock up to 12 km 


Vv. S. Seleznev, A. F. thick. The tectonics of this region reflects stressed 
Yemanov, N. N. Yasyulevich, N. P. Semeykin, Geon dislocation processes.‘ There are two structural stages: 
Center, Novosibirsk Experimental-Methodological Vi- _ Paleozoic (poorly studied) and Mesozoic-Cenozoic. 

The Mesozoic-Cenozoic stage includes three structural 


broseismic Expedition, Scientific Research Institute of 
Instrument Building] substages: the Lower and Middle Jurassic, which 
requires deciphering of the deep structure; the Up- 


[FBIS Abstract] This paper describes equipment for si- 
i ber of seismological op- structural forms with 
diapirism caused by a plastic sulfate-halogen stratum 


multaneous execution of a num 
erations. These operations include seismological obser- | 
of Tithonian and Maykopian clays; and the Middle 


vations in a stationary network of stations and in a net- 

work of temporary stations in the epicenter zone of a Pliocene-Anthropogene level. 

large earthquake, seismic monitoring of tectonically ac- 

tive structures; deep seismic studies of seismically ac- The relation of structural-tectonic plans to each other 

d seismic engineering studies of regions, and the diurnal surface, which iS imiportant in the 

buildings, and structures. The equipment is based on lanning of exploratory-prospecting operations for oil 

a mobile vibration source (a centrifugal vibrator) with and gas, are ly and informatively reflected in three- 
the medium in a range of fre- dimensional complex block diagrams.** Among the oil 

quencies corresponding to deep crustal studies (5-15 and gas extraction regions of the Northern Caucasus, 

fiz). The force generated does not exceed 40 t, but the the TSOGBR is the leader in the extraction of hydro- 

real effect on the ground is substantially larger (greater carbon raw material. Its prospects are linked with the 


[Article by L. N. Solodilov, 


than 100 t) due to the resonance. The quality of seismo- prospecting of the Cretaceous stratigraphic complex of 

ams obtained with one source (40 t) is better than a the Terek river zone, where combined traps develope 

group i due to mesojointing of the carbonate rock, which is evi- 

35 Hz. The complex also includes the Alfa-Geon digital denced by new geological-geophysical materials from 

recorder to gather information on quakes, explo- the Pravoberezhnoye, Severo-Mineralnoye, Chervien- 
skoye, and other areas. 


sions, and vibration signals. The four-c 
has a solid-state chip memory (3.5 Mb). At 0.5-16 Hz it 
The relations between the Late Cretaceous and Miocene 


structural plans of the Upper Jurassic-Pre-Akchagylian 
substage in these regions of the Terek river zone are 


completely inherited. As shown in Refs. 1 and 5, Late 
( tecorder to an on-board long-  Apsheronian-Anthropogene tectogenesis has had a de- 

which can be used for three or four cisive effect on the formation of the structural and tec- 
to computer memory. Figures 2; tonic features of the region. The geodynamic activity of 
the territory (increased seismicity, differentiated move- 


references 9 (Russian). 

ments of block structures of the Earth’s crust recorded 
Structure and Analysis of a Complex Block in instrument surveying) even Now, in our opinion, is 
Diagram of the Terek River Zone To Resolve the affecting the reformation of deposits of hydrocarbon flu- 
Geological Structure and Prospects for Oil and Gas __ids. 
Content 
957A1049A Moscow GEOLOGIYA I RAZVEDKA The geological structure of the territory becomes 
in Russian No 3, May-Jun 95 pp 76-82 much more complex as depth increases. In the 

Severo-Mineralnoye, Severo-Bragunskoye, and Severo- 


[Annotation and Article by 1. V. Istratow) Groznyy Oil Eldarovskoye areas, these strata are, a a rule, monocli- 
Institute; UDC §53,982:551.73/77(470.66)} nal. If the Miocene rocks have experienced stress due 

to movements of foundation blocks throngh a plastic 
(FBIS Translated Text] Analysis of a complex block dia- argillaceous stratum of the Lower Mioccne-Oligocene 
gram has revealed the relation of the relief of the Earth ’s and are subject to their own unique tectonics, then the 
surface and the Cretaceous oil-and-gas-bearing strati- Cretaceous carbonate rocks, which are in more severe 
graphic interval of the Terek river sutural zone, as well thermobaric conditions, are subjected to diastrophism 
as structural features of plicate and disjunctive disloca- even more. 
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Block diagram of the relation of the relief of the Earth’s surface and the reflecting level of the Lower-Middle 
Paleogene-Upper Cretaceous in the Terek river zone, constructed in an oblique-angled horizontal isometry. 


Compiled by I. V. Istratov, 1994. M,, 1:100,000, Z, 1:50,000, Z, 1:5000.Key: 1. vertical scale line of Earth’s 
surface; 2. surfaces of Cretaceous stratigraphic complex; 3. Shedyyurtovskaya (a) and 4 Kenyurtovskaya (b) ravines 
of northern slope of Tersk ridge; 5. Middle Miocene (Karagan, Chokrak levels); 6. Upper Miocene (Sarmatian 
stage); 7. Pliocene (Akchagylian, Apsheronian stages); 8. Quaternary deposits; 9. zone of Krai deep fault with 
overlying discontinuous dislocations of the Cretaceous complex; 10. levels of relief; 11. structure contour of the 
roof of the reflecting level; 12. deposits and structural traps: 1. Khayan-Kortovskoye, 2. Eldarovskoye; 3. Severo- 
Eldarovskaya; 4. Mineralnoye; 5. Severo-Mineralnoye; 6. Yastrebinoye; 7. Bragunskoye; 8. Severo-Bragunskoye; 
9. Pravoberezhnoye; 10. Yuzhno-Pravoberezhnaya; 1 |. Chervienskoye. 


A good indicator of processes of new geodynamics determined from the results of complex geophysical 
in the region is the relief of the Earth’s surface.? studies, are directly reflected in the forms of relief of 
The movement of foundation blocks, which has been __ this surface. These forms, along with other indicators, 
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simplify the deciphering of the deep structure of the 
sedimentary stratum. Various morphometric methods 
have been used to study the new tectonics, including 
the detection of local anomalies with removal of the 
regional relief background using computer processing 
of hypsometric marks, etc. We have used the analysis 
of the complex three-dimensional block diagram of 
this region which has been constructed, which reflects 
the relation of the Earth’s surface to a deep seismic 
level (the Lower-Middle Paleogene-Upper Cretaceous), 
to determine the patterns of development of increased 
jointing of rock in the sedimentary stratum and to make 
predictions. 


The block diagram of the relation of the relief of the 
Earth’s surface to the indicated reflecting level for the 
central part of the Terek river zone (Pravoberezhnoye, 
Mineralnoye, Severo-Mineralnoye, Chervienskoye, and 
other deposits) were mapped as follows (see figure). 
Maps of the diurnal surface at horizontal levels and 
maps of the horizontal projection of the reflecting 
level in the same limited territory were used as the 
basis. A single scale was used (X, Y = 1:100,000). A 
larger vertical scale of the block diagram was selected 
(1:50,000 at the Cretaceous surface, and 1:5,000 at 
the diurnal surface) to better reflect structural and 
geomorphological formations. 


The selection of the type of projection of the three- 
dimensional image was important. An oblique-angled 
horizontal isometry with an identical orthogonal ax- 
onometric plan was selected for clarity of the relation 
of structural elements, less distortion of their spatial 
(natural) orientation, exposure of geomorphological ele- 
ments, speed of construction, and accuracy of measure- 
ment. The block diagram was oriented so that the rise 
of strata and the increase in hypsometric marks moved 
away from the observer. Then the structural forms lo- 
cated higher do not cover elements of block tectonics in 
lower sections. The observer looks from north to south, 
from the plain beyond the Terek river to the Tersk ridge. 


The methods of constructing the three-dimensional 
graphic images of geological bodies are mostly based 
on the use of processed geological-geophysical data in 
the form of special maps, schematics, profiles, etc. Some 
methods make it possible to construct three-dimensional 
structures using primary data obtained in geophysical 
operations and during the drilling of boreholes. 


Three-dimensional graphic images can be created using 
a plan plane, profiles, projections with numerical marks 
and using a combination of these. We constructed 
projections with numerical marks to create the complex 
block diagram of the Terek river zone. Essentially 
the method is as follows: the position of a line in a 
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given spatial system is defined by the coordinates of its 
characteristic points. If one has a orthogonal projection 
of a geological body, for example, a structural map, 
a three-dimensional image in a selected axonometric 
projection can be created as follows. Each point of 
the structure contour is characterized by three values 
of coordinates X, Y, Z; the value along the Z axis 
is the same for all points lying along that structure 
contour. A three-dimensional image is constructed from 
the coordinates of the selected characteristic points of 
the structure contour. The coordinates in the X-Y system 
are taken from an orthogonal plan and transferred into 
the selected axonometric projection system X-Y-Z. 


The features of the universal method of projections 
with numerical marks, which is widely used in oil 
and gas geology, make it possible to obtain images 
with different surfaces in orthogonal coordinate axes, as 
well as in axonometric, affine, vector, and perspective 
axes, solving metric problems and position problems, 
the determination of common elements of the geometric 
patterns of objects (the problem of membership and 
intersection) in graphic modeling.’ 


Let us discuss the analysis of geological structure and 
the prospects for oil and gas content in the Terek river 
zone as reflected in the block diagram. The Terek river 
sutural zone is associated with the northern submerged 
part of the Tersk-Caspian foredeep and is confined 
mainly to the wide terraced valley of the Terek river. 
Despite the proximity to the Epigertsin platform, the 
tectonic structures of the Terek river zone are greatly 
dislocated and complicated by fractures of large ampli- 
tude. For example, there is the morphologically unique 
structural form of the Pravoberezhnoye structure (Adu- 
Yurtovskoye) located at the joint of the foredeep and 
the young platform. Neogenic and younger deposits are 
nearly monoclinal with a small anticlinal bend in the 
Miocene. The Paleogene-Cretaceous complex is char- 
acterized by significant compression and the develop- 
ment of discontinuous dislocations with an amplitude 
reaching 1000 m. In terms of these indicators the zone 
is genetically close to the foredeep. The high degree 
of dislocation of the Pravoberezhnoye structural form 
is due to its location above a regional deep fault distin- 
guished by its great mobility in the iate stages of Alpine 
tectogenesis. The materials of geophysical studies of the 
deep structure of the Terek river zone indicate that sub- 
sequent drilling may uncover analogous structures in 
isolated tectonic blocks. One should keep in mind the 
difference in the thicknesses of individual stratigraphic 
intervals of the cross section is due to the nonuniform 
degree of activity of the block structures of the foredeep 
and the sutural zone of transition to the Skif platform 
of the Central-Eurasian platform. 
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The Lower Cretaceous deposits do not display strong 
differentiation of the speed and conditions of sediment 
accumulation. the Upper Cretaceous formations are the 
most completely developed in the southern part of the 
TSOGBR (in the Sunzha block, 350 m), and to the 
north they dwindle due to erosion of the Danian stage. 
The Paleocene-Eocene deposits are also partially eroded 
(in the Tersk block, 60 m). In the Oligocene-Lower 
Miocene plastic argillaceous rock diapirism and AVPD 
are developed. The Middle Miocene rocks have experi- 
enced an insignificant overall reduction in thickness to 
the north. The thickness of Sarmatian deposits is greater 
in the Terek river zone (from 800 to 1300 m). The thick- 
ness of Meotian formations is significant in the Sunzha 
(700 m) and Tersk (600 m) blocks; the thickness is re- 
duced by more than a factor of two in the Terek river 
zone due to the erosion of the upper part. The thickness 
of the Apsheronian deposits increases in the Terek river 
zone (900 m) and increases very significantly (together 
with the Pleistocene) in the zone beyond the Terek river 
(1500 m), experiencing a tendency toward downward 
movement in new and current stages of development. 


Studies first began in the Terek river zone in 1930- 
1931 in the Adu-Yurotovskoye (Pravoberezhnoye) area. 
In 1935 an anticlinal bend was discovered and drilling 
yielded a gas fountain from Upper Sarmatian deposits. 
In 1938 commercial influxes of oil were obtained from 
Middle Miocene deposits. The Upper Cretaceous de- 
posit of oil in this region was brought into experimental- 
commercial use in 1972 and is still being developed The 
Lower Cretaceous deposit was discovered in 1990. 


The anticline fold in the Pliocene deposit is very flat. 
One observes undulation of the axis in the roof of the 
upper Sarmatian. A western and eastern dome have been 
found. In the Miocene deposit the fold is wide and 
flat, with a dip angle in the northern wing of 5-10°, 
and in the southern wing 15-20°, broken into blocks by 
discontinuous dislocations (diagonal and longitudinal). 
The plane of the displacer is angled to the south at 35- 
40°, and the southern part is upthrust to the north. The 
amplitudes of displacement are 200-280 m and increase 
from west to east. At structure contour -4600 m the 
Upper Cretaceous formations are delineated by a wide 
anticline fold with dip angles of the wings of 20-35°. 
In the fault zones the angles reach 60-75°. The upper 
Cretaceous structural form is also broken by a system 
of discontinuities of diagonal-longitudinal configuration 
with steep, almost vertical angles of the displacer planes. 
This system of formations and the development of zones 
of mesojointing of rock (intersecting these structural- 
tectonic stages and manifested on the diurnal surface) 
are controlled by the Krai deep fault with a latitudinal 
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orientation which separates the Tersk-Caspian foredeep 
and the Skif platform. 


Analogous structural dislocations are observed in the 
Chervienskoye area. The Miocene anticlinal bend is 
complicated by discontinuous dislocations. The dip 
angles of the wings of the fold are: north 8-10°, south 
10-12°. They project into the south relatively flat wing 
of Upper Cretaceous anticline fold (15°); the slope angle 
of the northern wing reaches 25°. The height exceeds 
600 m, which is not very different from the height of 
the fold in the Miocene formations (750 m). 


The relief of the diurnal surface in this territory is a 
northern slope and terraces of the Tersk ridge with ab- 
solute marks of the latter up to 160 m above sea level, 
punctuated by many deep ravines of meridional orien- 
tation (Shendyyurtovskaya, Kenyurtovskaya, etc.) with 
thalweg surpassing the level of the Terek river by up to 
60-80 m. Along the ridge slope in the northern direc- 
tion one successively sees outcroppings of Miocene and 
Pliocene, Lower and Middle Quaternary deposits. The 
active geodynamics (with regional monoclinal bedding 
of the Pleistocene) has probably affected the shape of 
the Terek river valley, in some places as if by rounded 
buried rises caused by seismic sounding and drilling. To 
the north, in the plain beyond the Terek river, are pre- 
dominantly low-amplitude aeolian forms of relief with 
absolute marks of 50-70 m. 


The character of the structure contour of the analyzed 
reflecting level, as well as the dense network of sublat- 
itudinal and diagonal (northwest-southeast) disjunctive 
dislocations indicate the complex tectonics of the Terek 
river zone. There are two regions of sublatitudinal orien- 
tation: the south, gravitating toward the structural forms 
of the Tersk horst-anticline; and the northern, the plat- 
form side of the Tersk-Caspian trough. The dimensions 
of the linearly-extended tectonic blocks of the sutural 
zone with echelon-like jointing is (15-20)x(2-3) km. 


When we compare the analyzed surfaces in the block 
diagram one can Clearly trace the interrelation of rel- 
atively large positive geomorphological elements with 
buried rises of the sedimentary mantle that are in turn 
genetically linked with the block structures of the foun- 
dation (the Tersk ridge and Khayan-Kortovskoye area). 
Small negative forms of relief, probably caused by 
the development of zones of dispersion in the sed- 
imentary stratum, may be indicative of limited dis- 
continuous dislocations and fractures with various ori- 
entations resting on the deep regional fault of the 
Terek river sutural zone. One notes the confinement of 
the ravines of the northern slope of the Tersk ridge 
(Shendyyurtovskaya, Kenyurtovskaya) to the central 
zone of the joint of the buried block structures: Miner- 
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alnoye, Severo-Mineralnoye, Yuzhno-Pravoberezhnoye; 
Severo-Mineralnoye and Severo-Eldarovskoye; Severo- 
Bragunskoye and Pravoberezhnoye. 


Thus, we feel it is possible that there is a direct link 
between the intersection nodes of discontinuous dislo- 
cations (joint zone of block structures) distinguished 
by increased jointing and crushing of the sedimentary 
mantle with negative superposed relief forms: ravine- 
trabeculae formations. However, geomorphological 
elements of submeridional orientation of limited di- 
mensions may noi indicate the existence of fractures 
of the same position in the rock (in the presence of 
planes of displacers and spatial displacement of strata, 
one relative to the other). This has been confirmed 
(Ya. P. Malovitskiy, 1970; M. R. Pustilnikov, 1972) 
by the ancient bedding of meridional faults and young 
wide deep dislocations parallel to the axial line of the 
Greater Caucasus. The latter are active to the present 
day. In this regard the geomorphological indicators 
are a criterion to predict isolated block structures, 
intersection nodes of fractures, that is, zones of in- 
creased jointing of rock in the sedimentary stratum. 
Deeply buried blocks (up to 5800-6000 m) between the 
Mineralnoye and Bragunskoye, Severo-Mineralnoye 
and Severo-Bragunskoye (Yuzhno-Pravoberezhnoye), 
Severo-Mineralnoye and Severo-Eldarovskoye areas are 
promising for exploration for deposits of hydrocarbon 
fluids in the Terek river zone. 
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Mathematical Model and Numerical Method To 
Identify Parameters of Oil and Water Saturated 
Strata Using Neutron-Activation Logging Data 


957A1067A Novosibirsk GEOLOGIYA I GEOFIZIKA 
in Russian Jul 95 Vol 36 No 7, (manuscript received 
28 Mar 94) pp 73-86 


[Article by A. T. Khisamutdinov, M. T. Minbayev, 
Institute of Mathematics, Siberian Division, Russian 
Academy of Sciences, Novosibirsk State University, 
Novosibirsk; UDC 519.6-8:550.832.5] 


[FBIS Abstract] The inverse problem of identifying 
the parameters of oil and water saturated polymictic 
collectors with a complex mineral composition and 
low-Salinity stratal water is examined. These conditions 
are characteristic of oil deposits in Western Siberia. 
Data from neutron-activation logging is used. The 
coefficients and sources of a system of two transfer 
equations are restored using measurements of a set of 
functionals of particle fluxes. A mathematical model 
is formulated and a numerical method of solving the 
problem is constructed. A quartz-feldspar model of 
the mineral skeleton of the stratum is used. Unknown 
parameters are introduced (percent by volume of water, 
oil, quartz, etc.) which are then defined as solutions 
of the identification equations. The numerical method 
includes a special regularization method. Numerical 
experiments confirm that the method is realistic. Figures 
3; tables 6; references 18: 14 Russian, 4 Western. 


Ozone Hole Over Russia Contracts 


957A0793A Moscow OGONEK in Russian May 95 


[Article by Yelena Nikolayeva] 


[FBIS Translated Text] The "hole" of course is not like 
a hole in stockings, but a reduction in the ozone content 
in the upper layers of the atmosphere, a reduction of no 
less than 40-50 percent if the anomaly is observed for a 
long time, a month, two, or three. That’s what happened 
in spring over Russia. 


By the way, crops reacted before everyone else, espe- 
cially grains and legumes. Ultraviolet radiation has had 
a negative effect on at least half of the plants. 
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Will you have to go high in the mountains to find ex- 
cessively large flowers or degeneratively small varieties 
of familiar fruits? This is the effect of UV radiation. It 
has been proven that, for example, the yield of soy de- 
creases by 20-25 percent when ozone decreases by 25 
percent. One can be glad that our soy is not in demand, 
but on the other hand, the ozone content over Eastern 
Siberia this spring dropped not by 25, but by 45 percent. 


A number of conditions are needed to activate the ozone 
destruction process: spring light, which helps break 
down molecules, releasing chlorine; the existence of an 
isolated large-scale air mass at 18-24 kilometers, called 
a circumpolar eddy. And then, in the absence of intense 
air exchange, like in a boiler, the chemicals start cooking 
briskly, destroying the ozone. 


Since 1985 when scientists first detected a “hole in 
the ozone" above Antarctica, no similar anomaly has 
ever been observed anywhere. And prior to 1985, no 
one had seen anything like it over Antarctica either. 
The scientific world came to this conclusion, verifying 
the hypothesis of English scientists who directly linked 
the destruction of the ozone layer over Antarctica with 
intense emissions of compounds containing chlorine and 
fluorine (chlorfluorocarbons, CFCs, or their commercial 
name, freons). Isn’t it somewhat strange that from 
childhood we’ve heard the cheerful saying, "After a 
shower you can smell the ozone.” This is a terrible toxic 
gas. At the same time this poisonous ozone protects 
us from hard ultraviolet radiation which is capable of 
destroying all life on Earth. 


There is less and less ozone in the atmosphere, and thus 
there are more and more studies of it. In this respect the 
winter and spring of 1994-1995 were unprecedented. 
First, at the testing site of the Esreynzh Scientific 
Research Center, the Swedish Committee on Space 
Research conducted one of the largest campaigns of 
balloon research of the ozone layer. This was part 
of the program of the Second European Stratospheric 
Arctic and Middle-Latitude experiment. Scientists from 
21 nations, including Russia, spent three winter months 
and March measuring various ozone-active atmospheric 
components and parameters in the air space above 
Sweden, Finland, Russia, and Norway. They used 
unique scientific equipment installed on high-altitude 
balloons. 


Second, 25 ozone probes were launched in the territory 
of Russia between January and March. These were 
very clustered studies. Nowhere in the territory of our 
country has regular sounding been done. We note that 
the European Community paid 10,000 dollars for the 
spring study (each probe costs 400 dollars). 
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A negative sensation was detected somewhere over 
Eastern Siberia: from February to mid-April the ozone 
level was so low that it was comparable with the type of 
anomaly found over Antarctica. The altitude distribution 
of ozone showed that the minimum ozone of the high- 
altitude region was also there. 


To confirm this conclusion we note that a sharp drop in 
ozone content had been observed earlier over Eastern 
Siberia. And not only over Eastern Siberia, and not only 
over Russia, but also over other nations and other parts 
of the world. 


However, that doesn’t make it any easier for the 
Siberians. For now only umbrellas can protect them 
from ultraviolet rays, and that’s nothing to laugh about. 
In the West the public has been very effectively 
informed of the level of UV radiation with clear 
recommendations how many minutes it will take to get 
sunburned, how long to be out in the sun, and that UV 
radiation is a dangerous thing. 


There is scientific data on the reduction of the resistance 
of an organism affected by UV radiation. Immunity to 
the generation of skin tumors is destroyed. The color of 
the skin doesn’t matter, the immune system still has a 
negative reaction. In many countries UV radiation has 
been the cause of a increase in eye ailments (cataracts, 
clouding of the cornea, blindness). Studies conducted by 
the US Environmental Protection Agency showed that 
for each percent of decrease in ozone in the stratosphere 
the number of cases of cataracts increases by 0.3-0.6 
percent, and amelanotic skin cancer by 3 percent. More 
rare, but also more dangerous melanotic skin cancer is 
also associated with UV radiation, but the mechanism 
has been poorly studied. 


Ever since the "hole in the ozone" was detected over 
Antarctica, there have been countless theories on 
how to "patch" it. At the Geneva Conference on the 
Ozone Problem high-level guests were given a special 
brochure, "Ozone Projects and How To Fight Them." 
If your countrymen have already thought up something, 
it’s likely that it’s described here and...is criticized as 
groundless. You can use your free reviews so you don’t 
have to fuss over every new invention of a perpetual 
motion machine. 


It’s not that there are no sensible technical solutions 
to make more ozone in the atmosphere or even a lot of 
ozone. There is no more or less acceptable theory on the 
consequences of this assault on nature, especially remote 
consequences. And nature has repeatedly convinced 
mankind that it may not always respond exactly the way 
we expect. 


And isn’t it better to reduce the destruction of ozone 
than to enlist grandiose projects to save it? The Montreal 
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Protocol is well-known. In this protocol the world 
community agreed to reduce emissions of freons and 
all that reproduces them. It is being followed very 
arbitrarily. 

In all, the “ozone holes" have come to be considered 
a phenomenon of spring. It hangs over Antarctica for 
a month, or two, or three and contracts. It is the same 
over Russia; as months pass the ozone deficit decreases 
and one can definitely say theat the "holes" are not there 
anymore. 


Sidebar 


According to an estimate published in a scientific 
report of the UN Environmental Protection Program 
in 1989, the chlorine content of the atmosphere will 
increase by more than a factor of two in the course 
of the next few decades even if all the countries 
cf the world reduce the emission of chlorine into 
the atmosphere by 50 percent in accordance with the 
Montreal Protocol. Consequently, the hole in the ozone 
layer above Antarctica will remain forever. 


In the Northern Hemisphere (30-60 degrees north lati- 
tude) the ozone content has decreased by 3-5 percent in 
winter months during the last 20 years. 


UV radiation damages marine plants and plankton. 
Studies estimate that a 25-percent decrease in the 
amount of ozone will lead to a loss of 10 percent 
of the main substances in the illuminated, warm and 
biologically rich upper layer of the ocean, and to losses 
of 35 percent near the water surface. 


American scientists have announced that as a result of a 
16-percent decrease in ozone the yield of anchovies has 
decreased by 6-9 percent. The reproduction of shrimp 
is affected by an even smaller drop in ozone level. 


CFCs (freons) have a thermal effect, and like carbon 
dioxide, are capable of holding heat, which leads to 
an increase in the average annual temperature. Each 
molecule of Khladon 11 and 12 holds heat more than 
10,000 times more effectively than a molecule of carbon 
dioxide gas. CFCs are "responsible" for 12-20 percent 
of atmospheric heating. 


Use of Expanding Polymer Hydrophobic Gels To 
Solve Ecological Problems 


957A0966A Moscow NEFTEKHIMIYA in Russian 
No 3, May-Jun 95 pp 256-262 


[Article by V. I. Smetanyuk; A. V. Topchiyev Institute 
of Petrotechnical Synthesis; UDC 66.097.3.541.128] 


([FBIS Abstract] Gel-immobilized metal-complex cat- 
alytic systems are optimal catalyzers for liquid-phase 
petrochemical processes. The state of the expanding 
gel is vital to the functioning of the system and de- 
termines its main properties. Other noncatalytic eco- 
logical applications of hydrophobic gels are examined. 
The use of gel-immobilized metal-complex catalytic 
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systems can substantially alleviate the problem of cat- 
al residue (metal compounds are common residues 
of homogeneous catalyzers). A flow chart illustrates 
the dimerization of propylene-propane fraction in nickel 
gel-immobilized metal-complex catalyzing systems and 
homogeneous nickel metal-complex catalyzers. These 
processes are discussed in the text. The addition of alu- 
minorganic compounds to the catalyzer to prevent the 
destructive effect of admixtures is discussed. The cor- 
rect selection of macroligand material in the catalyzer 
results in a stable catalyzing system when aluminor- 
ganic compounds are added. Methods of manufacturing 
these catalyzer systems are discussed. This type of ab- 
sorbent is said to be much more effective than common 
adsorbents used to remove oil for the surface of water. 
Figures 5; table 1; references 6: 4 Russian, 2 Western. 


Effect of Snow Cover Anomalies on Global Climate 


957A0967A Moscow IZVESTIYA ROSSIYSKOY 
AKADEMII NAUK SERIYA GEOGRAFICHESKAYA 
in Russian No 3, May-Jun 95 (manuscript received 20 
Feb 95) pp 25-36 


[Article by A. N. Krenke, V. Ye. Prigarin, D. V. Turkov, 
Institute of Geography, Computing Center, Russian 
Academy of Sciences; UDC 911.2:551.58] 


([FBIS Abstract] Snow cover is an important climatic 
element due to its large area, high albedo, smoothness, 
and the impossibility of a positive temperature on its 
surface. This paper presents a geographic and model- 
based analysis of the role of snow cover anomalies in 
interannual and seasonal variability of climate based 
on observational data and the result of computational 
experiments using a global circulation model. Seasonal 
and daily variations in insolation are considered with a 
given annual pattern of ocean surface temperatures, as 
well as varying degrees of moisture on the underlying 
surface after a thaw (depending on the thickness of the 
snow cover). There is a cooling effect over the expandea 
snow cover, but it cannot be maintained year-round due 
to the influx of warm air masses. An increase in snow 
cover weakens monsoonal circulation both in summer 
and after winter anomalies. Snow cover is believed to 
be responsible for a 2°C cooling of the troposphere 
globally. Observed negative feedback between cooled 
air over new snow and the influx of warm air masses 
makes the "White Earth" hypothesis unfeasible. Figures 
5; references 24: 11 Russian, 13 Western. 


Effect of the Current Block Structure of the 
Earth’s Crust of Plains on the Preservation of 
Technical Objects 


957A0967B Moscow IZVESTIYA ROSS/YSKOY 
AKADEMII NAUK SERIYA GEOGRAFICHESKAYA 
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in Russian No 3, May-Jun 95 (manuscript received 1 
May 95) pp 76-80 


[Article by M. P. Glasko, Ye. Ya. Rantsman, Institute 
of Geography, Russian Academy of Sciences; UDC 
551.24) 


(FBIS Abstract] It had been believed that plains were 
tectonically stable, and therefore good locations for 
structures such as oil pipelines. This paper is the first 
to uncover a link between accidents and data on the 
current block structure of the Earth’s crust, in particular, 
tectonically active morphostructural nodes, the site 
where several blocks meet. Accidents due to operating 
efrors or natural catastrophes were not considered. 
A total of 83 percent of the remaining accidents 
were located at morphostructural nodes. Moreover, all 
epicenters of magnitude 3.0-5.0 earthquakes in the 
Russian plain were located at these nodes. It is possible 
to use the analytical methods developed here to predict 
and, consequently, prevent serious accidents such as 
breaks in gas and oil pipelines, collapse of large 
structures, or destruction of railway beds. Figures 2; 
table 1; references 7 (Russian). 


Sound Velocity Field Strv :ture at Eastern Shore of 
Kamchatka Peninsula 


957A0963A Moscow OKEANOLOGIYA in Russian 
No 3, May-Jun 95 (manuscript received 28 Feb 94; 
after revision 31 May 94) pp 362-365 


[Article by F. F. Khrapchenkov, Pacific Oceanological 
Institute, Far East Division, Russian Academy of Sci- 
ences, Vladivostok; UDC 551.46] 


[FBIS Abstract] This paper analyzes the structure of the 
sound velocity field along the Pacific coast of the Kam- 
chatka peninsula. The study is based on oceanological 
survey data taken from 1984 to 1989. The main changes 
in sound velocity occur in the top layer of the ocean, in 
the 500 m layer at the shore, and in a 100 m layer far 
from shore. Changes in sound velocity at the ocean sur- 
face may reach 50 m/s. Horizontal gradients of sound 
velocity at the boundaries of the Kamchatka current and 
anticyclonic eddies lead to a situation where horizontal 
refraction may reach 2° at 40 miles in a 50 m layer. 
Eddies cause fluctuations in signal level, displacement 
of the “illuminated” zone, and zones of acoustic shade, 
as well as defocusing when signals pass through the 
eddy. In real conditions, considering significant vertical 
gradients of sound velocity in the seasonal velocline, 
and changes in the depth and thickness of the velo- 
Cline, horizontal refraction values may be even greater. 
Sound signal propagation is found to depend on sea- 
sonal changes in stratification. Seasonal differences are 
discussed. Figures 2; references 3 (Russian). 
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Optical Device To Measure Concentrations of 
Suspended Sediment During a Storm in the Shore 
Zone of the Sea 


957A0963B Moscow OKEANOLOGIYA in Russian 
No 3, May-Jun 95 (manuscript received 31 Jan 94; 
after revision 31 Jun 94) pp 463-469 


[Article by R. D. Kosyan, S. Yu. Kuznetsov, I. S. Pody- 
mov, N. V. Pukhov, O. V. Pushkarev, N. N. Grishin, D. 
A. Kharizomenov, Main and Southern branches of the P. 
P. Shirshov Institute of Oceanology, Russian Academy 
of Sciences, Moscow and Gelendzhik, Center of Eco- 
logical Projects, Moscow, Institute of Water Problems, 
Russian Academy of Sciences, Moscow; UDC 551.465] 


{FBiS Abstract) The design of a turbidimeter developed 
by the authors is examined. The device measures instan- 
taneous values of the concentration of suspended matter 
in sea water near the bottom. The function of individ- 
ual components of the device is examined. The device 
uses optical negative feedback, which makes it possible 
to virtually completely eliminate temperature instabili- 
ties of the light source and electronic units, as well as 
the effect of aging of the light source and photorecep- 
tor. Laboratory results are used to describe the effect of 
suspended particle size on device readings. A calibra- 
tion table is obtained. Results of device testing in the 
shore zone of the Black Sea are presented in the form 
of concentration record samples. Correct conversion of 
the turbidimeter signal into a concentration value is de- 
pendent upon knowledge of the fractional and miner- 
alogical composition of the suspended matter (which is 
determined from sampling). The baseline of the device 
is 60 mm and the wavelength of the light source is 0.66 
yum. Figures 6; references 11: 4 Russian, 7 Western. 


Noise Characteristics of Towed Receivers fa “a 
Seismic Sarveying Under Ice Conditions 


957A0963C Moscow OKEANOLOGIYA in Russian 
No 3, May-Jun 95 (manuscript received 11 Jan 94) pp 
470-473 


[Article by V. Yu. Buravisev, Scientific Research Insti- 
tute of Sea Geophysics, Soyuzmorgeo Production As- 
sociation, Murmansk; UDC 550.834.08) 


[FBIS Abstract) This paper examines the results of @ 
study of noise measurements of sea seismic receivers 
during the Int<-national Arctic Expedition to the Arctic 
Ocean in the icebreaker Polarstern. Three conditions 
were examined: sounding in 2.5 m thick ice, sounding 
in a path cleared by another icebreaker, and sounding 
in open water. Spectral and integral levels of noise 
are presented in relation to the distance of the seismic 
receiver channel from the stern of the icebreaker, and 
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the condition of the ice along the profile line. Ship noise 
is the major component of noise. Filtering with digital 
processing lessened the noise level and provided the 
required !2vel of quality of seismic material. A signal 
to noise ratio is calculated for marine seismic surveying 
operations in ice conditions, At 1-20 Hz, band filtering 
resulted in a signal to noise ratio near the stern of 20 
dB, and in remote channels, 40 dB. It is possible in 
principle to conduct seismic surveying operations from 
on board an icebreaker in ice fields 2.5 m thick. Figures 
3; references 11 (Russian), 


Grouped Seismic Pulse Source with a Controlled 
Beam Pattern 


957A0962A Moscow FIZIKA ZEMLI in Russian No 6, 
May-Jun 95 (manuscript received 18 Oct 93) pp 85-88 


[Article by V. V. Gushchin, Yu. M. Zaslavskiy, Nizhe- 
gorod Scientific Research Radiophysical Institute; UDC 
550.834.08] 


[FBIS Ab:wact] This paper studies the properties of a 
multi-element seismic source which is a component of 
a seismic sounding complex. The complex is intended 
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for engineering seismic surveying, that is, the sounding 
of contrast inhomogeneities lying near the surface (0- 
2 m) with a characteristic scale of 0.1-0.5 m, The 
grouped seismic source creates narrowly directed and 
controlled seismic waves, The device is described and 
general parameters are given. The source consists of 
five elements with identical inducers in a line right 
next to each other, filling an aperture of 2.5 m. The 
membrane of each is a flat circular disk 0.5-0.6 m in 
diameter. Measurement in the proximate field are made 
with a DN-4 accelerometer. The maximum vertical 
force on the ground under each vibration module is 
10-20 KN. The acceleration ynder the center of the 
working area is 100-200 m./s*. The sounding takes 
several milliseconds. Measurements can be taken in a 
wide band of frequencies up to 3 kHz. The spectral 
characteristics of the proximete seismic field are given 
in a figure. The directivity of the seismic source is 
shown in synchronous and asynchronous operation of 
the five inducers. The system can generate several 
modes of surface waves. Results of an experiment to 
demonstrate azimuthal scanning are presented. Problems 
associated with higher modes are discussed. Figures 3; 
references 4 (Russian). 
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